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THE STATE OK INDIANA, 

RXECTTTIVE DEPAETUENT, 

October 24. 1912. 
Hecelved by the Governor, examined and referred to the Andltor of 
."^tate for verification of the floaDt^al statement. 



Office of the Auditoe of State, 

Indianapolis, October 28, 1912. 
Ttie wltlihi report, so far as the same relates to moiif.vn drnwii friiiii 
the State Treasury, has been examliieil and found correct. 

W. H. O'BRIEN. 
Auditor of Btate. 



OCTOBEB 28, 1B12. 
Itetui'iieU liy the Auditor or Slute, wUli above certificate, and trana- 
tuitted to -Secretary of State fur iniblk'iittuu, u[N)n the order of the Board 
of Oommissloners of Public I'rintinj; oi)i] Binding. 

MARK THISTLBTHWAITE, 

Beoretary lo the Ooremar. 



b'lled in the olHce of the iiccretary of State of the litiite of ludluua, 
October 28, 1912. 

I^ (!. KLLINGHAM, 

Secretary of State. 



Received the within report and delivered to the printer October S 
1912. 

ED D. DONNELL, 

CJerk Prtntirtff Board. 
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LETTER OF TRANSMITTAL. 



lNi>iANAi'<)i.i^. Ind., Octwbt-r 21, 1912. 
Honorable Thomas It. AIabsjiall, Governor of Indiana: 

Dear Sir — It is with pleasure that I present herewith the fifth 
annual report of this office. The work is designed primarily to 
acquaint the public with some of the more destructive forms of in 
sects and plant diseases that are prevalent in Indiana, and also 
methods for controlling: them. A part of the report is devoted to 
apiary inspection. 

Respectfully, 

C. H. BALDWIN, 
State Entomologist. 
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FINANCIAL STATEMENT OF STATE 
ENTOMOLOGIST. 



state Appropriatlwi J15,000 00 

Salaries : 

Baldwin, C. H $2^163 

Brbaugh, D. W i;fl» 00 

Smith, Everett 1,200 00 

Mulligan, Eaward W 893 75 

Klndlg, B. F 582 66 

Haworth, Opal 660 00 

Swallow, A. P B60 00 

UorrlBcm, Harold DSO 00 

Bartlett, C L B39 00 

Teeter, 0. H 244 96 

DouElaas, B. W 206 36 

Slebenthal, Maud 181 25 

Davis, WebstCT 112 00 

Alexander, Grace 75 00 

Dletz, Harry F 76 00 

HaBselman, L. B 72 00 

Wallace. F. N 10 00 

EaUiff, W. S 6 00 

Wade. F. B 1 60 

Total salaries |0,403 09 

Office and Laboratory Supplies 6S9 61 

Express 162 22 

Telephone and Telegraph 140 07 

Postage 661 88 

Hotel 1,806 94 

Livery 36* 75 

TranqM>rtatlon 1,224 61 

Eetumed to State 1,156 83 

(15,000 00 115,000 00 
1 die with the 
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SURVEY OF WORK DONE BY THE OFFICE DUR- 
ING THE PAST YEAR. 



On accoimt of the increaBed number of peoplt leamuig of the 
work of this department, there has been a gradual increase in the 
amount of correepondenee received asking about the various insects 
and plant diseases with which they are troubled. To meet this de- 
mand and give prompt attention, blanks were designed for report- 
ing on specimens received. Elsewhere in this report are shown 
copies of these blanks. 

Another phase of the work that has met with a great deal of 
approval is public demonstration meetings. These meetings were 
held in a number of localities where there seemed to be a demand 
for an actual demonstration in methods of spraying, pruning, top 
grafting and other orchard operations that could be demonstrated 
during the ninter months. At these demonstration meetings dis- 
cussions, along whatever lines questions happened to be asked, made 
them very interesting and we believe profitable to those atteiodiog. 
The principal part of field work carried on during the summer 
work has been devoted to nursery, premise and bee inspection. At 
the time of this writing 131 certificates have been issued for the 
sale of narsery stock. It is probable that more will be issued after 
certain treatment on the part of the nurseryman has been carried 
out. In several instances a second inspection has seemed necessary 
on account of the nature of the treatment that has been required. 
Nurserymen of the f^tate have learned that in order to receive 
certificates to sell their stock they must not only give their places 
care in the way of cultivation, etc., but must also keep it clean from 
injurious insects and diseases — especially those that would be trans- 
ported on dormant stock. 

Considerable work has been carried on in the inspection of 
premises. In some localities of the State where the orchard inter- 
ests have become developed and the owners of large orchards are 
putting forth every possible effort to keep them free from pests, we 
have assisted in such localities by making inspection of the prem- 
ises for several miles around for the purpose of preventing the 
spread of injurious insects. These inspections have been carried 
on for the most part to save orchards and nurseries from the at- 
tacks of San Jose scale. There are several very limited areas in the 



D.qit.zeaOvGoOt^lc 



8 FtPTH ANNirAi. Report 

State over which San Jose scale has not yet spread. There are also 
some sections where San Jose scale has been held in check in rather 
badly infested areas rs a result of carrying out proper spray 
methods. 

It will be the parpoae of this office to make inspection of in- 
fested premisea as far as possible and give instructions for carrying 
out certain regulations necessary in controlling pests that may be 
present. Our attention will, of course, be devoted to those localities 
where an earnest effort is being put forth on the part of some of the 
citizens to hold the pesta in check. In any case, it is only by co- 
operation of property owners that will result in any amount of 
good in this respect. 

Inspection of apiaries is discussed in detail in another part of 
this report by Messrs. Erbaugh and Kindig. They have been 
busy at this phase of the work from the time the bees began to 
work in the spring until it was no longer practical to handle them 
in the fall. 

Educational exhibits have been made at the Indiana Apple 
Show, Indiana State Fair, and also at the Harrison County Fair, 
Corydon, Ind.; Elkhart County Fair, Goshen, Ind. ; Lagrange Com 
Show, Lagrange, Ind., and at the Steuben County Pair, Angola, 
Fnd. These exhibita attract a great deal of attention and it will 
be the policy of the department in the future to increase ita activ- 
ities along this line of work. It is impossible for a horticulturist to 
accomplish very much good in his efforts to combat insect peats and 
diseases unless he is first able to diagnose the trouble and has some 
information regarding the pests that he is fighting. The primary 
purpose of the exhibit is to furnish an object lesson for the public 
to acquaint it with the insect pests and fungous diseases which 
are annually causing it so nuich loss. 

Demonstration orchards havp been conducted at Plainfield, 
Greensburg, Laporte and Noblesville, The orchard owners have 
furnished labor and materiid for (tarrying out the work, with the 
exception of the assistance that has been possible to furnish by a 
representative from this office. The results of demonstration work 
of this sort is evidenced by the number of visitors who come to the 
orchards to witness the work as well as the results of it. The gen- 
erous co-operation with this office on the part of the orchard owners 
is greatly appreciated and their inunediatc communities are certain 
to reap benefits from the objei't lessons taught by such demon- 
stration orchards. 
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In the work of preparing this report I am greatly indebted to 
the deputies of this office who have aseisted me directly in writing 
and illustrating it, and also for the valuable information that the 
deputies aa well as many interested citizens have furnished relative 
to the insect and plant diBease situation in various parts of the 
State. Also, thp conscientious efforts of each one of the deputies in 
the dischai^ of whatever duty has been been assigned him, is very 
praiseworthy. Special acknowledgment is made to E. Dwight 
Sanderson, B. M. Duggar, the United States Department of Agri- 
culture and the Agricultural Experiment Stations of the various 
States — the publications of all having been consulted freely in the 
preparation of this report, 
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INDIANA NURSERYMEN. 



Abraham Bros 

Anglin, J.K 

Alstatt, John 

B 

Back, Heary 

Baldwin, T. A 

Baraard, A. J 

Bames, M. A Co 

Beck,H.E 

Beckner, Horace 

Bell. C. A 

Bennett Nur. Co 

Billinnly & Soa 

Bird, E. E 

Bordere.R.M 

Bowman, R. W 

Buolt, H. F 

Burkbardt A Son. ... 

C 

Cain. W. D 

Campbell, Harry 

Cathcart, Frank. .. . 

Cathcart, A. Y 

Childera, Geo. W 

Cochran, L. B . . 

Cook, J. L 

Cooley, Sunpaon 

Collina, Lamar 

Cowing, Granville 

Coroer, Alfred 

Cunningham Nur. Co. 
Cunningham Nur. Co. 



Daniels, Sslvaner. . 

Davis, Geo. W 

Doer.F.H 

Duller, Jerry 

Doans, J. L. & Co. . 
Dykeman, ^Richard . 

E 

Egloflt, Joe 

Erwm, T. J 

P 

Farmland Nur. Co. 

Piaher, Philip 

Fulhatt, Chas 



Martinsville 

Etna Green 

Corydon 

New Trenton 

Oxford 

Wealville 

College Comer, O. 
Michigan City. . . . 

Greenfield. 

Borden 

Lafayette 

Greenwood. ...... 

Depauw 

Borden 

Pennviile 

Elberfield 

Indianapolis. . . . . . 

Shelbum 

Warsaw 

Bristol 

Bristol 

Vftleene 

Greensbvirg 

Warsaw 

Borden 

Underwood 

Muncie 

Stilesville. .,...,. 

Rising Sun 

Seymour 

Braiil '.'-'.'.'./.'.'.... 
Valparaiso 

Westfield 

Plymouth 

Ferdinand 

Mt. Vernon 

Farmland 

Borden 

Muncie 



General. 

Small fruit plants. 

General. 



General. 

Small fruit plants. 

Strawberry plants. 

General. 

Small fruit plants. 

General. 

Strawberry plants. 

General. 

General. 

Strawberry plants. 
Small fruit plants. 
General. 
General. 



Small fruit plants. 

Small fruit plants. 

Strawberry plants. 

General. 

General. 

Small fruit plants and 

shade trees. 
Strawberry plants. 
Strawberry plants. 
General. 

General. 
General. 
General. 



A[^le. 

Strawberry plants. 
Strawberry plants. 
Strawberry and raspberry 

plants. 
Shade and ornamentals. 
Shrubs, evergreens, shade 



General. 

Strawberryjplanta, 

General. 
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INDIANA NURSERYMEN— Continued. 



Gaar, M.H 

GftM, W. H 

Gainey, S. C 

Gallimore, W. F 

Gftrber, D. M. & SotiH 

Garret, B. F 

Girton, L. R 

Goehler, A. H 

GoM, D. L 

Grftham, Chns . 

Graham, J. K 

Gray, Alva G 

. H 

Haaa, Harry 

Halleck Nur. Co 

LaHayne, Wm 

Haien, Smith 

Heller Bros. & Co, . . 
Henby, J K & Son 

Henry, D. G 

HobM A Sons 

Hopkins, L. V 

Huber.M. J 

Hurraw. B. F 

I 

Indianapolis For. & Nur 

Co 

Ireland, C. A 

Ind. Eip. Stft 

J 

Jackman, H. E 

Jarrett. J. A 



Cambridge City, . 
E. Gennantown,. . 

BloomfieldV.'.'.!-! 

Pierceton 

Bums City 

Bristol 



Urbana 

Borden 

Jeff ersonville . , 
New Albany. . . 
Pekin-Salem. . . 



Terre Haute. . 
Fair Oaks.... 

Chesterton 

Hatfield 

NewCafltle... 
Greenfield . . . . 
Laporte 



General. 

General. 

Peaoh and triple. 

General. 

Small (nut plants. 

G^ieral. 

Raspberry and strawberry 

Sm^l Truit plants. 
Strawberry plants. 
General. 
General. 

Black raspberry, ^iple, 
peach, pear, strawberry. 

General. 

General. 

Small Fruit plantH. 

General. 

Ornamentals. 

General. 

Small fniit plants. 

General. 

General. 

Small Iruit plants. 

Small fruit plants. 



Catalpa. 

Strawberry and black- 
berry plants. 
General. 



Keele, Thoa 

Keplar, S. W 

Knaub, Ben 

Krider. Vernon H.. 



Weetville, , . . 
I Pulaski 

Mt. Vernon. . 
I Middlcbury. , 



Strawberry plants. 
General. 
I General, 
General, 



Small fruit plants. 
I Shade trees and small fruit 

plants, 
I Strawberry plants. 



Mason. B, F 

Martindale, Mose. . 
McQaren, M. C. . , 



Martinsville. . 
I Corydon', '.'.'.' 



General. 

General. 

I General. 
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INDIANA NURSERYMEN— Continued. 



Mcaaren, J. T . 
M cCormick-Oabori i 
McElderry, Wm. 
McFeron, Hiram. . . 

McKown, J. T 

Meredith, Frank. 

Merrill, H. R 

Meeker, H. H 

Moffitt, Frank 

Moore, J. P 

Moyer, G. N 

Murr, A. 3 

Murray, A. M 

N 
Nation, Chas 

Neet, Geo. W 

Nufer, Alfred. . . 



Portland Nur. Co. 



Palmer, Fred, , 
Phelps. W.W.. 
Purcell, F. A. 



Ra^le, Amos. . . 
Reed, Wm. H... 

Reed, W. C 

Kcherick, J. D. 

Robb, J. W 

Roerk, F.M 

Roerk, T. J 



Corydon . . . 
Burna City . . 

Princeton 

Columbus . . . 
Greenville . . . 

Koleen 

Rrownetown . 
Crown Point 

Carmel 

Greenfield. . . 
Laketon , . . 

Depauw 

no.ihen 

Gilead 

Valparaiso.. 

Bremen 

Portland . 

Spiceland. . . . 

fndiaiiai>oliH . 
Noblesville. . 

Vincennps. , 



' Elnora. . 

I Hanover., . 

I VincenneB 

Goshen, , . . 

' Border . . , 

i Borden,... 

, Borden .... 



Rogers, fHn 



Shields Bros 

Shields & Son 
Sibert, A. B... . 
Simpson & Son. 

Sleeper Bros 

Smith, J. E.., 

Smith, Orin 

Snoddy Nur. Co. 
Stout, W. C. 
Swaim. H, H 



Bloomfield . . 



Charlottevillc 
Anderson. . . . 
Rochester. . . 
Vincennes . 

Fowler .... 

Muncio 

Butler . , , . 
Lataj-cttc . .. 



So. Bend., 
So, Rrnd 



General. 

GBnerai. 

General. 

General. 

Strawberry plants. 

General. 

General. 

General. 

Strawberry plan(«. 

General. 

General. 

Peach. 

General. 



Strawberry and raspberry 

Small fruit plants. 
General. 



Shade trees. _ 
Catalpa and inaple. 
Black rasptierry plants. 



General. 

General. 

General. 

Small fruit plants. 

Strawberry planta. 

Strawberry plants. 

Strawberry and black- 



I General. 

Apple, peach and cher 
. I Strawberrv plants. 
.' General. ' 

I General. 

I General. 

Strawberries, 
. j General. 

I Small fruit plants. 

j Smftll friiil plants. 
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INDIANA NURSERYMEN— Continued. 



Teaa, E. Y. & Co. 

Thomafl, Emory - - 
Todd, H. A 

W 

Walker, F 

Ward, thomae J. . 

Weber, Carl 

Weilbrenncr, Carl 
Winchell, G. W... 

Wines, W. H 

Wood, E. M 

T 

Ynzonides BroB. . . 
Young, John 



Center ville . . 

Borden ,,,.,, 
Bedford 



New Albany. . 
St. Mary'e,,,, 
Greenfield . . . . 
Mt. Vcmon ,., 
Tobinsport, , , 

N. Madison.. , 



Oraamental shrubs. 
Strawberry^pl an ts . 
Small fruit plants. 

General. 

Pecans. 

General. 

Small fruit plants. 

Apple, pear and peach. 



SPR.iYING AT PI.AINFIELD. (Orijii 
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INSECTICIDES. 



The insecticides may be divided into four groups according to 
their function. The first group — contact insecticides — are those 
that kill by coming in contact with the iosects. In spraying with 
a material of this sort, therefore, great care must be exercised to 
get the material directly on the insects. The next group — stomach 
poisons — are placed upon the food material of the Inseets and may 
precede the appearance of the particular pest for which they are 
applied and still be effective. The main point to be kept in mind 
in connection with the stomach poison is to get the poison spread 
thoroughly over the food material of the insect. The third group 
of insecticides may be called repellants as they are not designed to 
kill the insects in either of the two preceding ways. They are for 
the purpose of creating a condition or odor that is disagreeable to 
insect life and thereby prevent its occurrence. The last group of 
insecticides with which we will deal is fumigants. The fumigonts 
are handled in such a way as to produce a gas which is poisonous to 
Insect life. This group of insecticides is very valuable when a 
poisonous gas is needed to reach a secluded place where contact or 
any other InsectieideB would be impracticable. An inclosure, of 
course, is necessary in the use of hydrocyanic acid gas, but carbon 
bisulphide may be used in the fumigation of soil as the gas formed 
is much heavier than air and will permeate through the soil if the 
latter be porous. 

Contact Insecticides. 

No. 1. LiuE-SuLPSUB : 

In the manufacture of lime-sulphur solution pure stone lime 
should be used and it should be as free as possible from magnesium. 
It is impracticable for one to attempt to manufacture lime-sulphur 
if his lime contains more than 5% magnesium. New process lime 
(sometimes called hydrated lime or powdered lime) may be used 
with good success, but it is not advisable to reconmiend it as there 
is danger of its being somewhat air slaked. The stone lime used 
should be absolutely free from air slaked particles. For home-made 
concentrated lime-anlphur the following formula is recommended: 

Limo 40 pounds 

Sulphur 80 pounds 

"Water 50 gallons 
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If Btoue iime comes in large lumps these should be brokeu up. 
The lime should be placed into s kettle or container holding some- 
what more than 50 gallons and covered over with enough warm 
water to start slaking. As soon as the lime begins to slake add the 
sulphur which should be previously made into a fine paste with hot 
water. The whole mixture should then be diluted to make 50 gal- 
lons and boiling should be continued for 45 minutes. The solution 
should be kept as nearly to the 50 gallon mark as possible during 
the entire cooking period. One should have a notched stick for 
measuring the quantity in the kettle. When boiling is going on 
vigorously throw a little wld water in to atop the cooking for an 
instant so that an accurate measurement may be made and the 
solution kept at 50 gallons. 

Lime^nlphur solution can be made up in this way during the 
winter months or during odd times. Carefully strain the solution 
and place in barrels with the air excluded to prevent crystallization. 
The hydrometer should be used to determine the density of the 
material and whether it is used for dormant or summer spraying, 
should be diluted according to the following table. 

*Ta81x for Du.TmNa Lii(B-Sin.i>HUR Spr\y. 



DeoBitT of 


Sulphur in 


nc (Dilution for San 


(Dilution for Summer 


SohiUcib in 


sallon of so 


liv Jose Scale.) For 1 


Spray.) For 1 Ballon 
Lune-Sulpimr Solution 


degreee. 


tion. 


Solution. Use. 


Beaume. 




Use. 


36 


2.90 pounds 


S gallons water. 


45 gallons water. 


35 


2.88pouDdH 


SH gallons water. 


43^ gallons water. 


34 


2.77poUDdH 


8K gallons water. 


tl^Ballons water. 


33 


2. A7 pounds 


8 ga Ions water. 


40 gallonH water. 


32 


"53 pounds 


7Vi ga Ions water. 


^7*A gallons water. 


31 


2 43 pounds 


7H gallons water. 


.Iflk gallons water. 


30 


2 30 pounds 


6^ gallons water. 


ZiH gallons water. 


29 


2.20 pounds 


6H gft Ions water. 


32H gallons water. 


28 


2.08 pounds 


6 gallons water. 


:!1 gallons water. 


27 


1.99 pounds 


5% gallons water. 


29!^ gallons water. 


26 


1.87 pounds 


bH gallons water. 


27|i gallons water. 


25 


1.76 pounds 


5 gallons water. 


26 gallons water. 


24 


1,65 pounds 


4!^ gallons water. 


24K gallons water. 


23 


1.55 pounds 


4K gallonfl water. 


22^ gallons water. 


22 


1.45 pounds 


3% gallooB water. 


21^i gallons water. 


21 


1.36 pounds 


■ 3H gallons water. 


19K gallons water. 


20 


1 .26 pounds 


' 3M gallons water. 


18]4 gallons water. 


10 


1 . 18 pounds 


1 3 gallons water. 


17 gallons water. 


18 


1,11 pounds 


2!i gallons water. 


16 gallons water. 


17 


1 .04 pounds 


2HKalloua water. 


16 gallons water. 


16 


0,97pouiidB 


2K gallons water. 


14 gallons water. 


16 


90 pounds 


2 gallons water. 


12Ji gallons water. 



•Tw a^ke, Bonrortb and Hedges, N. Y. Bta. (Geneva), Bui. S 
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"Shall the fruit prrower manufacture his own lime-sulphur.'' 
This is a simple prolitem in arithmetic for the individual g^wer 




to wive for himself. His decision as to whether he dionld make 
his own or buy the oommwciaUy prepared product will depend 
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upon the following factors: First, the coat cf securing freah si 
lime with a guarantee from the producer tha,t it contains at 1 




USA UUE— SPECIFIC GRAVITY HYDROMETER FOR TESTING LIME-8ULPHUB. 

(b) Sbon ibe Double Scale. The lifbc lulf ii the Bpecifio Qikvity ud the Wt !■ th* 

Beumt Sol]*, (c) Show* irBMCIb lor winMr ■ppUoMioiw lor Su Ia« Boale. 

90% calcium oxide and not more than 5fo ma^sfdum oxide; sec- 
ond, the coflt of commercial solution ; third, the cost and effioieiwQr 
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of labor; fourth, the coat of fuel for cooking and equipment, such as 
kettles, barrels or containers, and hydrometer; fifth, the eomparison 
of the above factors with the price for which the commercial prep- 
aration may be obtained. 

As a rule, the person having a small orchard or small nnmber 
of trees will find it more economical to buy his lime-sulphur pre- 
pared. In several instances the commercial orchardist — in view of 
the foregoin;; factors — finds it is economical to buy the commerci- 
ally prepared product as he is usually able to get a special price 
by buying in ear load lots or in large quantities. 
No. 2. Kbrofsene EMUiaioN : 

This mixture is used in the summer control of scale insecta while 
they are in the crawling stage. It is also used against plant lice 
and has been effectively used in the control of mites. The following 
is the formula and process of preparation : 

Soap 1 pound 

Gold dust i pound 

Water 1 gallon 

Kerosene 2 gallons 

Dissolve soap in one gallon of soft water. Boil wat«r to dis- 
solve soap. When dissolved remove from the fire and add to 2 
gallons kerosene. Stir vigorously until complete emulsion is made. 
It will then have a thick creamy appearance. When completed, test 
with a piece of glass by inserting it into the emulsion and then 
drawing it out and look for globules of unemulaified oil. If the oil 
is not completely emulsified it will injure the foliage. Dilute one 
part emulsion to from nine to fifteen parts of water according to 
tenderness of foliage and apply directly to insects. 
No. 3, NicoTtNE Sulphate Solution (Black Leaf 40). 

This is a proprietary insecticide and has proven to be very 
effective in the control of plant lice and mites. This is manufactured 
by the Kentucky Tobacco Products Company, liouisville, Kentucky. 
It should be diluted aecording to the directions on the package. 
No. 4. Whale Oil Soap: 

This is used mostly against plant lice, mealy bugs and other 
Boft-bodied insects. 

Whale oil soap 1 pound 

Water 6-7 gallons 
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No. 5. TOBAOOO Tea ; 

Tobacco stems or refuse from cigar 

factory 1 pound 

Water 1 gallon 

Steep as in making tea, but do not boil since the nicotine which 
gives it an iuBecticidal value, is volatile and is lost to a great ex- 
tent in boilii^. 
No. 6. SUIJ-HUB: 

Finely divided sulphur used as a dust or in connection with 
Boap and lye has been found useful in controlling mites such as red 
spider. The following formula has been used with good results; 

Sulphur 2 pounds 

Soft soap 4 ounces 

Water 4 gallons 

No. 7. Pyhethrum (Persian Insect Powder) : 

This is used against 3eaa, roachfs. flies and mosquitoes. When 
used for the first two pests, it sliould be used in the powdered form, 
hut in using it against flies and mosquitoes it should be burned to 
create a dense white smoke in the room. This stupifies the insects 
and they fall to the floor and may be swept up and burned while 
in a comatose condition. 
No. 8. Creoun: 

This is used as a wash on animals infested with fleas or mites. 
ITse 2 to 3 tablespnonsful of crenlin to one gallon of soap suds. 
.Vo. 9. Powdered Lime : 

This is often used in combatting rone slugs, pear slugs and other 
insects th.it have sticky bodies. 

Stomach Poisons. 

N<i. 1. Arsenate of Le.\d: 

Arsenate of lead may be purchased ready for use or may be 
prepared. On account of the tcchnic of securing the proper con- 
stituents it if advisable to use the coiumercin! product. Formula 
for preparing Arsenate of Lead: 

Arsenate of soda 20 ounces 

Water . . 2 or 3 gallons 

Acetate of lead 3^ pounds 

Water 3 gallons 
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These two solutions are mixed and diluted to make 100 gallons. 
Arsenate of lead has within recent years displaced Paris Green 
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to a very great extent on account of the former having bo much 
greater adhering properties, which in most caaee is desirable. 
No. 2. Paris Qeebn ; 

This is a more drastic poison than arsenate of lead, but not so 
dangerous to use on fruits or vegetables that are ready for use, as 
this very easily washes off. When Paris Green is used in spraying 
plants with waxy foliage, such as cabbage, two pounds of soft soap 
should be used to every 50 gallons of solution to serve as a "stick- 
er." Paris Green makes a g^tod insecticide when used at the 
strength of one-half pound to 50 gallons water. One pound of lime 
should be used to every one-half pound Paris Green for the purpose 
of neutralizing the free arsenic. 
No. 3. Ortho Absenitb of Zinc : 

This is a poison that has recently come on the market and seems 
to be tskiug the place of both Paris Green and arsenate of lead 
throughout the West. The future of this insecticide seems very 
good as it is cheaper than either Paris Green or arsenate of lead. 
It is not advisable to attempt to prepare this without the knowl- 
edge of chemistry which is essential in getting the proper combina- 
tion. It is used to about IJ pounds to 50 gallons water. 

Repliants. 

No. 1. Naphthalene Flakes : 

This is used as a repellant against fleas, flies, clothes moUis, 
"buffalo moths," museum pests, chiggers, etc. In the recent out- 
break of fleas in the nortJiern part of the city, the use of naphtha- 
lene flakes on rugs and carpets and upon the infested floors proved 
verj- effective. 
No. 2. Tree Tanglefoot : 

This is a trade name of a sticky substEince manufactured by 
0. & W. Thum Co., Grand Rapids, Michigan. It is used for band- 
ing trees to catch such insects as the wingless females of the tussock 
moth and canker worms, moths and various caterpillars that mi- 
grate from tree to tree. 
No. 3. Crude Carbolic Soap Paint: 

This is made by the following formula: 

Crude carbolic acid 1 pint 

Thick soap paste 10 gallons 

It is used as a repellant against fruit tree bark beetle, round- 
headed and flat-headed apple borer and peach tree borer. 
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Fumigants. 

No. 1. CoKBOK Bisulphide: 

This material ia used against household and granary insects 
where a gas that is heavier than air can be used to advantage. It 
is a clear and highly volatile liquid with a very disagreeable odor. 
The gas is slightly poisonous to man, but aside from prodocine^ 
dizziness and headache has no other serious effects. To fumigate 
^ain or household goods it is usually poured directly upon them 
and if the chemically pure product is used it leaves no stain. If it 
is impossible to obtain chemically pure material place it in pans to 
evaporate. Use from one-half to one pound of liquid to every 25 
square feet of floor space to be fumigated. The liquid should be 
ilistributed into several pans. Rooms to be fumigated should be 
tightly closed and kept at a temperature of 60 to 72 degrees Fahren- 
heit. Household goods may be placed in tight boxes and fumigated. 
CAUTION — Great care must be exercised to keep flames aw^ as 
the gas is highly explosive. 
No. 2, Htdrootanic Acp Gas ; 

This fumigant is one of the deadliest poisons known and while 
used for fumigating nursery stock, flour mills, factories, green- 
houses, etc.. it must be handled with utmost cara It is as danger- 
ous to human life as to insect life. It is produced by placing 
cyanide of potaadum in sulphuric aoid and wat«r. 

For every 100 cubic feet of space to be fumigated the following 
amount of matenal should be used. 

Water 4 oudcm 

Sulphuric acid 2 ounces 

Cyanide of potassium 1 ounce 

Place the water in a stone or earthen dish and pour acid into 
the water. Place cyanide of potassium in a paper bag and drop 
it into the dish and immediately get out and close the door tightly. 
An arrangement should be made for opening the doors and windows 
from the outside without getting close. This may be done by having 
some sort of a string arrangement whereby they may be opened 
from a distance. The gas should remain within the enclosure for 
about twelve hours and the enclosure should be opened about thrpo 
or four hours before man should enter. 
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No. 3. SuLPHUH Dioxide : 

TtuB is produced hj burning sulphur. It is Dot h very success- 
ful fumigant against insect life. It haa been recommended that 
2 pounds to every 1,000 cubic feet of space should be used for 
bedbugs, etc., but in our work in the eradication of dog fleas 4 
pounds to every 1,000 cubic feet gave very poor results. 
No. 4. Tobacco : 

This is Tised most extensiTely as a fninigant in greea houses in 
combatting plant lice; but outxide of this use it is of little value. 



D.qit.zeaOvGoOt^lc 



Fifth Annttal Report 



FUNGICIDES. 

No. 1. •Bordeaux Mixture; 

"Bordeaux mixture is the standard fungicide for most of the 
diseases injurious to orchard and garden crops. It is made from 
copper sulphate and lime, and was introduced into this country 
from Europe in 1887 by the U. S. Department of Agriculture. The 
original formula has been modified somewhat, and the mixture 
giving the best results today is made from : 

4 pounds of copper sulfate 

4 pounds of lime 
50 gallons of water 

Small Quantities. 

""When the small home orchard composed of only a few trees is 
to be sprayed, the equipment should consist of a 50-gallon barrel, 
two tubs of at least 25 gallons capacity, two buckets and a paddle. 
Arrange the tubs so that one is on either side of the barrel. Place 
in one of the tubs 25 gallons of water, and dissolve in it 4 pounds of 
copper sulfate by suspending it in a coarse sack just below the 
surface of the water. About one hour should be allowed for this ; 
but if hot water is available, the copper sulfate can be dissolved in 
quantity in much less time, and then diluted to 25 gallons with 
cold water. In the other tub carefully slake 4 pounds of stone 
lime, using only sufficient (hot) water to have the lime, when 
thoroughly slaked, in the form of a thick paste, in which form it 
should be allowed to cool. Wlien cold, dilute to 25 gallons. The 
copper sulfate and milk of lime are now ready to mix, two persons 
being necessary for the operation. Have the contents of each tub 
well stirred; then pour a bucket of each simultaneously into the 
barrel, allowing the two streams to come toirether. Continue in the 
same way until the entire amount is made. Thoroughly agitate the 
blue mixture in the barrel, and transfer it through a strainer into 
the spray tank. It is now ready for application. 

Large QxiANTrriES. 

"In preparing Bordeaux mixture for use in the large com- 
mercial orchard, where spraying is done from one or more 200- 
{[railon tanks, it is customary to make up stock solutions of copper 



fl. A^lculuml Eiperimf 



ii.Gooi^le 



Indiana State Entouologibt. 27 

sulfate and lime. This is to avoid delays occasioned by slaking 
each batch of lime, and dissolving each lot of copper sulfate. 

"Slalcing tke Lime. — One of the most important steps in the 
preparation of Bordeaux mixture is the slaking of the lime, and 
care must be taken to have this properly done. At lea^ a day 
before the spraying operations are to begin, slake one or more 
batches of lime of 50 pounds eaeh by placing the lime in a slaking 
box or barrel, together with 7 or 8 gallons of water, which is a 
sufficient quantity to start the action. As soon as the lime begins 
to slake, it should be continually stirred. More water should be 
added as needed from time to time to prev^it the development of 
too much heat and consequent "burning" of the lime. When too 
small amount of water is used, the lime crumbles to a powder, 
with the result that there are many small lumps that do not com- 
pletely slake. On the other hand, too much water should also be 
avoided, for this likewise causes incomplete slaking and therefore a 
reduction in the actual amount of lime added to the mixture. Lime, 
during the process of slaking, should have constant attention, add- 
ing only a small quantity of water at a time, so as to keep the 
action even and insure the lime being perfectly slaked. 

"When the lime is completely slaked it should be a rather thick 
paste, in which form it should be allowed to cool. In slaking lime 
to be used in the preparation of Bordeaux mixture the paste mass 
should never be cooled artificially, for if this is done the action is 
not completed. When the slaked lime is cold, transfer to the stock 
solution barrel, if a slaking box has been used, and add sufficient 
water to bring the total volume in the barrel to 50 gallons. This 
is termed a stock solution and when well mixed each gallon contains 
1 pound of lime. 

"Copper Svlfate Sohitum. — To prepare the stock solution of 
copper sulfate, suspend 50 pounds of the blue stone in a burlap 
sack near the top of a oO-gallon barrel nearly filled with water. 
Several hours should be allowed for solution to take place. When 
all of the sulfate is dissolved, bring the total volume in the barrel 
to 50 gallons. When well mixed each gallon contiiins 1 pound of 
copper sulphate. 

"As several days ordinarily elapse between the different applica- 
tions in order to keep the stock solutions at their original strengths 
the volumes of the material in each of the stock solution barrels 
should be noted at the completion of each application, and before 
any more Bordeaux mixture is made, water should be added to 
replace that which has been lost by evaporation. 
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"Making the Mixture. — There are twti methods by which Bor 
deaiix misture can he made in large quautitieB: One in which an 
elevated platform is used, and the water pumped by hand; and 
another in which no elevated platform is necessary, hut all solutions 
are ptunped by means of a tank filler. 

"{!) With Aid of Elevated Platform. — For the making of 
la^e quantities of bordeaux mixture certain equipm^it is neces- 
sary which wilt help diminish the labor and avoid waste of time. 
An elevated platform situated near the water supply is an essential 
feature. This platform should have two parts, one higher than the 
other. On the lower part is supported a mixing tank, which has a 
capacity equal to that of the spray tank, at such distance above 
the ground as will allow the delivery of the mixture by gravity to 
the top of the spray tank driven underneath. On the upper plat- 
form there should be two diluting tubs, each of a capacity of at 
least 100 gallons, several barrels in which the stock solutions of 
copper sulfate and lime may be kept, and sufficient room for the 
operator. This upper platform should be at such a height that 
the two dilutini; tubs can be adjusted to deliver the solutions to- 
gether through H strainer into the mixing tank. 

"The neeessarj- equipment provided, and the stock solutions pre- 
pared, to make 200 gallons of Bordeaux mixture, using the 1-4^0- 
formula, which calls for 4 pounds of copper sulfate, 4 pounds limt 
and 50 gallons of water, proceed as follows : Measure into one of 
the diluting tubs 16 gallons of the stock solution of copper sul- 
phate; then add 84 gallons of water. In the other tub, place 16 
gallons of the well mixed stock solution of lime, and add water to 
make 100 gallons of diluted lime. There are now 100 gallons each 
uf copper sulfate solution and milk of lime. In mixing, equal 
streams from each tub should be conducted directly into the 
strainer supported over the mixing tank. The milk of lime dioald 
he stirred continually, so as to have a homt^eneous mixture at all 
times coming in contact with the copper sulfate solution. 

■'(2) Using the Tank Filler. — During the last two or three 
years manufacturers of spraying machinery have introduced a very 
convenient device called a tank filler, by use of which all the water 
used in making spraying preparations can be pumped by the gaao- 
Hue engine. To make 200 gallons of Bordeaux mixture, oung the 
4-4r50 formula, the following procedure is used : Transfer thtoogh 
a strainer 16 gallons of the well mixed stock solution of lime into 
the spray tank ; theo add 84 gallons of water to bring the total 
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volume of the diluted lime to 1011 gallons. Next put lit ^Uons of 
the stock solution of i-opper sulfate into a lOO-gallon tub, whic)i 
may be stationed on the ground, and add water to bring total 
volume of copper sulfate solution to 100 gallons. Thoroughly miv 
the copper sulfate and wwter, and with the agitator in the spra>- 
tank working throughout the entire process, gradually introduei' 
through the strainer into the spray tank the eopper sulfate solu- 
tion. The resulting mixture is now ready for use." 



No. '2. Lime SUI..FHUU: 

Both home boiled and (jommercial (See Insecticides). 
No. 3. Self-Botled Lime-Sulphur: 

This fungicide has become famous in the control of brown rot in 
stone fruits. It is especially valuable as a fungicide on peaches on 
account of its non-injurious effects to the foliage. 
Formula — 

8 pounds stone lime. 
8 pounds sulphur. 
50 gallons water. 
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This mixture can be made in any quantity decdred by using 
materials in proportion to the above formula. Messrs. Scott and 
Ayers, in Bulletin 174 Bureau of Plant Industry, U, S. Depart- 
ment of Agriculture, give the following method of preparing self- 
boiled lime-Bulphar. 

' ' The lime should be placed in a barrel and enough water poured 
on to almost cover it. A3 soon aa the lime begins to slake, the sul- 
fur should be added after first running it through a deve to break 
up the lumps. The mixture should be constantly stirred and more 
water added as needed to form a thick paste at firat, and then grad- 
ually a thin paste. The lime will supply enough heat to boil the 
mixture several minutes. As soon as it is well slaked, water should 
be added to cool the mixture and prevent further cooking. It is 
then ready to be strained into the spray tank, diluted and applied. 

The stage at which cold water should be poured on to stop the 
cooking varies with different limes. Some limes are so sluggish iu 
slaking that it is difficult to obtain enough heat from them to cook 
the mixture at all, while other limes become intensely hot on slaking 
and care must be taken not to allow the boiling to proceed too far. 
If the mixture is allowed to remain hot fifteen or twenty minutes 
after tbe slaking is completed, the sulfur goes into solution, com- 
bining with the lime to form snlfids, which are injurious to peadi 
foliage. It is very important, especially with hot lime, to cool the 
mixture quickly by adding a few buckets of water as soon as the 
lumps of lime have slaked down. The intense heat, violmt boiling, 
and constant stirring result in a uniform mixture of finely divided 
sulphur and lime, with only a very small percentage of the sulfur 
in solution. The mixture should be strained to take out the coarse 
particles of lime, but the sulfur should be carefully worked through 
the strainer." 
No, 4. Ahmoniacai, Copper Carbonate: 

This material is designed principally for use on fruit that is 
nearly ripe or on ornamental plants, as it does not leave discolora- 
tions which are in the above instances objectionable. 
Formula— 
Copper carbonate, 5 ounces. 
Strong ammonia (26° Beaume), 3 pints. 
Water, 50 gallons. 

Use a wooden pail for making a thick paste by adding water to 
copper carbonate. Dilute the ammonia with three or four parts of 
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water, add to the copper carbonate paste and stir well. Add 
enough water to bring the quantity up to 50 gallons of mixture.' 

Combination Spray Mixtures. 

For summer sprayii^ there are nearly always fungous troubles 
to fight at the same time insect pests must be combated, and it is 
therefore very economic to combine an insecticide with a fongicide. 
On account of chemical reactions there are several combinations 
tliat should not be attempted. 

According to Prof. R. A. Cool^ and Deane B, Swingle of Mon- 
tana, tobacco extracts may safely be mixed with any arsenical poi- 
sons. Lime-aulphur, however, should not be mixed with any, except 
arsenate of lead; but Bordeaux mixture may be used in conjunction 
with arsenate of lead, Paris Green and arsenite of lime. 

Wound Dressings. 

To prevent evaporation and also protect the wound from germa 
of decay it should he treated with a dressing. Ideal wound dress- 
ings should therefore possess at least three cbaraeteristics. In the 
first place they should be of a material that will prevent decay from 
entering the wound ; second, they should be of a nature that will not 
injure the living tissue upon which they are applied; and third, 
their cost should be within the hounds of reason. 
No. 1. White Lead Paint: 

This is perhaps the most economic and convenient form of 
wound dressing. White lead should be mixed with raw linseed oil 
to make a thick heavy paste that can be applied with a brush or 
swab. The wounds should be dry when it is applied and the paint 
should be well worked into the grain of the wood. Lamp black may 
be added to the paint to bring its color about the same as that oE 
the bark. 
No. 2. Graptinq Wax: 

This material used as a wound dressing is very good and may 
be applied to cut surfaces, graft-unions or wounds of any sort. The 
main objection to grafting wax as a wound dressing is the price. 
For graft-unions, however, it is almost necessary. The following 
material is used in making it. 

Resin 4 pounds 

Beeswax 2 pounds 

Rendered tallow 1 pound ■ 
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The following is the method of procedure in making grafting 
wax : Melt the resia and beeswax over a slow fire but do not boil 
it. Add the tallow and as soon as all is melted ponr the entire mass 
into a bucket of cold water. Flatten out the whole mass with 
greased hands in order that it may cool uniformly. As soon as 
cool cnoi^h to handle take it from the bucket and work or pull it 
as one would in making ta£fy. The longer it is pulled, the better 
will be the quality. When completed, place in a cool location and 
use as desired. It will keep inde&iitely. It is advisable to have a 
bucket of warm water at hand when it is used in cool weather to 
warm it up and make it more pliable. If used on wounds it will 
probably have to be replaced the second year, as the wax will be- 
come loosened. 
No. 3. CoAi, Tak: 

This material should be used sparingly on any kind of a tree 
and on account of the great danger of injurj' to the living tiasne, 
it is not advisable to attempt its use upon any except shade and 
ornamental trees. 

Ordinary tar may be used to prevent bleeding in vines if jww- 
dered slate or some other substance similar to it be added to tlie 
tar. One part of tar should he used with four parts of powdered 
slate. 

Asphaltum or mineral pitch with a high melting point has been 
used with very good results in several parts of the country and the 
future of this material as a wound dressing is promising. Where 
a small number of wounds are to be treated, however, it would not 
be practical to invest in e^iuipment neeessary for melting this ma- 
terial. 
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SPRAY CALENDARS. 



The following is a general spray schedule for apple. Since the 
conditions vary so greatly from the northern to the southern ex- 
tremities of the State, it will in some instaneea be advisable to 
L-hange the treatment to meet the existing conditions. This state- 
went applies also to the other spray calendars in this report. They 
are, however, arranged to cover conditions in a general way 
throughout the StatA. 



SprtLj Calendar For Apple. 



When to Spray. 



Material to Use. 



Remarks. 



Winter or 
Dormant Sprat. 
Id bad cases of 
scale infestation, 
it is advisable to 
spray both in fall 
and apring while 
trees are dormant. 



Saa Jose, Scur- 
fy, Oyster Shell 
and other scalp 



This application 
is also valuable in 
killing fungous 
spores that pass thr 
winter on the bud 
scales and other 

farts of the tree. 
t also cleans off 
the shaggy bark 
and thus destroys 
hibernating places 
for the codling 
moth and other in- 



FlRST SUUUBR 

When the blos- 
sum buds show, 
but before the 
(Mtals open. 



Scab, Curculio, 
Bud Moth, Can- 
ker Worm, Cigar 
Case Bearer, etc. 



Lime Sulphur, 
(See dilution 
table for Sum- 
mer Spray), 2'A 
lbs. arsenate of 



Second Suuueh 
Sprai. 

Immediately fol- 
lowing the drop- 
ping of the petals. 



Leaf Spot, Cedar 
Rust and various 
leaf eating in- 



Lime Sulphur, 
same as for first 
summer spray. 
2H lbs. arsenate 



This is an import- 
ant spray for scab 
and shoiild be d one 
very thoroughly. 
Where curculio and 
other insects are 
notbad,2 lbs. arsen- 
ate of lead will be 
enough. 

When a large 
number of trees are 
to be sprayed, it is 
advisable to begin 
when about 90% of 
the petals have fal- 
len so that it may be 
completed before 
the calyx lobes 
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SPRAY CALENDAR FOR APPLE— Continued. 



When to Spray. 


For What to 

Spray. 


Material to Use. 


Remarks. 


TmRD SUUHER 


Lea( Spot, 
Scab, Codling 


Same as above. 


When apple blotch 


Speat. 






Where do apple 
blotch eKiste. 


Rust, Curculio. 




third summer spray 
should be applied. 










following No. 2. 








Third Summer 






In slight infesta- 
tions of blotch and 


Sprai. 


Spot, Scab, Cod- 
ling JLloth, Cedar 


ture +4-50. 2 


Where blotch 


lbs. arsenate lead 


if the weather has 




RuBt, Curcuho. 




not been unusually 








moiat and warm, 








lime - Bulphur as 














it. Otherwise Bor- 
















sary to control it. 


Fourth Summer 


Second brood 


Lime sulphur 


When Bitter Rot 


Spbat. 


ofCodlingMoth, 




or Blotch exists, 




Bitter Rot, 


lead aa in No. 2 


Bordeaux should be 




Blotch, Sooty 




used instead of lime 




Blotch and Fly 


arsenate of lead 


sulphur. 


pending on the 

latitude. 




as tor blotch 

(No. 3). 





A fifth and sixth application when Bitter Rot is troublesome should follow 
the fourth summer spray and should be made from two to three weeks apart. 

Spray Calendar for Pear and Quince. 

The Bpray calendar for pears and quinces is practically the 
same as for apples. Aside from the fact that pears are not subject 
to Bitter Rot and Blotch. Pears are susceptible to the attacks of 
Pear Slup, the remedy for which is discussed in connection with 
a description of this insect. 



Spray Calendar for Cherries and Plums. 



When to Spray. ^°Swav* *** Material to Use. Remarks. 



Dormant Sprat. 



Plums are very 
Euspectible to the 
attack of San Jose 
Scale, but cherries, 
especially the flour 
varieties, are sel- 
dom troubled. 
Cherry Scale is 
sometimes serioufi. 
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SPRAY CALENDAR FOR CHERRIES AND PLUMS— Continued. 



When to Spray. 


For What to 
Spray- 


Material to Use. 


Remarks. 


FlHST SUUUER 


Plum Curculio 


Bordeaux 4-4- 


When lime • sul- 


Sprat. 


and other leaf 


50, or lime sul- 


phur is used on 


When the bloB- 


eating insects, 


phur, 2H lbs. 


plum and cherry, 1 


flom buds show. 


Brown Rot, Shot- 


arsenate of lead 


gallon of concen- 


but before thf> 


hole FunguB, 


to 50 gallons so- 


trate solution that 


petals open. 


Mildew. 


lution. 


will test 32 deg. 
Beaume should be 
diluted with from 
50 to 60 jrallonB 
water, SetRioiled 






















be substituted for 








the cooked in con- 








trolling Brown Rot, 








Bordeaux should be 








slightly weaker for 








plums of the Jap- 








anese variety. 


Second Scumer 


Plum Curculio. 


Same as No. 1. 


This is a very im- 


Spiuy. 


Brown Rot, Shot- 




portant spray for 


Immediately 


hole FunguB, 




Curculio and Shot- 


after the bloom 


Slug. 




hole Fungus, 


drops. 








Third Souuer 


Brown Rot, 


Same as No. 1 


As Bordeaux will 


Sprat. 


Shot-hole Fun- 


and No. 2 except 


show on the ripened 


About two weeks 


gus. 


Ammoniaca! 


cherries, it is re- 


after«No. 2. 




Copper Carbon- 


placed by Amm. 






ate should be sub- 


Cop. Carb. for this 






stituted for Bor- 


spray. 






deaux on cher- 




Fourth Summer 


Brown Rot of 


Same as No. 1 


To protect the 


Spb*t. 


Plum, Shot-hole 


and No. 2. 


foUage of the 


During the lat- 


Fungus and leaf 




cherry, it is some- 


ter part of June. 


eatiI^; insects. 




times advisable to 
spray after the fruit 
is gathered. 


FUTH Summer 


Same aa above. 


Same as No. 1 


Bordeaux used 


Spray. 




or 2 except that 


tor this spray would 


For plums, soon 




Amm. Cop. Garb. 


show on the ripened 


before the fruit 




should be sub- 


fruit and should be 


begina to ripen. 




stituted for Bor- 


displaced by Amm 






deaux mixture. 


Cop. Carb. 
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S^ay Calendar for Grapes. 



When to Spray. 


For W hat lo 
Spray. 


Material to Use. 


Remarks. 


DoBUANT Spray. 


Sao Jose or 
Grape Scale. 


Lime - sulphur, 
winter strength. 


Grapes are occa- 
sionally found in- 
fested with San 
Jose Scale, but 
more often with 
Grape Scale. 


First Summer 
Sprat. 

Soon after the 
first leaves begin 
to open. 


Downy and 
Powdery Mildew. 
Black Hot, Flea 
Beetle. 


Bordeaux 4-4- 
50. 4 lbs. arsen- 
ate of lead to 50 
gallons solution. 
Soap sticker. 


If no flea beetles 
are present the 
arsenate of lead 
may be omitted 
from this spray. 


Second Sdmmeb 
Sphat. 
Just before 
blooming. 


Mildews, Black 
Rot, Berry Moth, 
Uose ChiJer, Cur- 
culio. etc. 


Bordeaux 4-1- 
50. 3 lbs. arsen- 
ate lead. Soap 
sticker. 


Third Suuuer 
Sfbat. 
Immediately 
after fruitleetx. 


Same as second. 


Same as second. 


In small vine- 
yards it is advis- 
able to sack the 

fallowing this spray 
and subsequent 
sprays may be 
aWdoned if no in- 
aecU or diseases are 
damaging the foli- 


Focrtb Scmhek 
Spray. 
About 16 days 
after third. 


Same as third. 


Same as third. 


These two sprays 
are primarily for 
the control of Black 
Rot and other dis- 


Fifth Suuuer 

Sprat. 
About 15 days 
after fourth. 


Same as fourth. 


Same aa fourth. 


will be c<Kitrolled 

incidentally. 



Note — When the nymphs of the grape ieaf-hopper appear, control 
tM recommended under the description of this insect should be followed. 
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GENERAL REMARKS ON INSECTS. 



The whole group of insect* so far as agriculturists are concerned 
•Tiay be in a general way classified according to the methods that 
must be employed for combating them. It is evident that any in- 
sect, whether in the larval or adult stage that feeds upon the sur- 
face of the plant by devouring the plant's tissue must be controlled 
by an arsenical poison. The leading insecticides of this class are 
lead arsenate and Paris Green. This group may be illustrated by 
the leaf-eating caterpillam, the potato beetle, codling motb, and 
any other insect that feeds upon that portion of the plant liiat can 
be reached by a spray solution. 

Another group of insects is illustrated by the plant liee, scale 
insects, squash bugs, and in fact any insect that obtains ite food by 
sacking the juice from beneath the surface of the plant. It is 
obvious that a stomach poison applied to the surface would not be 
effective in controlling pests of this sort. Some insecticide, there- 
fore, that will kill the insect by coming in contact with its body is 
necessary for a pest of this sort. The scale insects can best be con- 
trolled by a winter spray with a strong solution of lime-sulphur, 
miscible oils, and a number of other proprietary mixtures designed 
especially for controlling scale insects. Lime-sulphur solution, how- 
ever, has proved to be the most effieient aod economical as a scale- 
cide. Another phase of sucking insects is met with in those insects 
such as plant lice that feed upon the foliage or the tender shoots 
of plants. These, of course, require a contact insecticide; but one 
is confronted by a most serious problem when he attempts to apply 
contact insecticides that will not injure the foliage. NicotiDe solu- 
tion and kerosene emulsion have produced very good results and 
are what might be called summer contact insecticides. 

The above describes in a general way the factors to be con- 
sidered in spraying for insect troubles. There are some insects, 
however, where methods other than spraying may be more practi- 
cable. Preventative measures by destroying or removing the har- 
boring places where the insects may pass the ^vinter will greatly 
reduce the numbers. Hand picking, although tedious work, is often 
practiced with very r od results. The methods to be employed will 
in nearly all cases dei)end upon the extent of infestation, as well 
as the nature of the insect causing the trouble. 
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There are certain definite lines along which the fanner should 
work in handling insect problems. The best advice that one can 
fpve is that he should by all means keep his eyes open. Close ex- 
amination for the be^nntng of infestation is very essential, as at 
this time only a very little work may be necessary to check what 
would otherwise he a serious infestation resulting in considerable 
loss. There seems to be an inclination on the part of the average 
jterson not to recognize any danger until the plants or trees begin 
to die. At this point nn investigation is made, only to find that the 
infestation is so severe that the chance of saving the lives of the 
plants is small. One should familiarize himself with the most de- 
structive pests in his particular section of the State and also keep 
a vigilant outlook for destructive insects that have not yet reached 
him. 

The foregoing general instructions for combating insects may 
be sufficient even though the particular insect doing the damage is 
Eot definitely identified. It is advisable, however, that one should 
take advantage of the State departments as well as the United 
States Department of Agriculture for identification and methods 
of controlling injurious insects. 

It is important when one sends insects for identification that as 
complete data regarding the extent of infestation, the host plants 
upon n'hich they are working, date of occurrence, and any other 
information possible should be sent along with the insect and a 
specimen of the damage done. This office will fcc pleased to give 
prompt attention to matters of this sort. 

In the following pages there will be no attempt at a systematic 
classification of insects. The discussion of each form is made as 
brief as possible, but at the same time characteristics are given 
sulEcient to enable the unscientific person to recogniiLe it. The 
order in which the various insects are taken up does not conform 
with any entomological system of classification, but is arranged 
according to the host plants upon which they do the greatest dam- 
age. 
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San Jose Scale. 
Aspidiotus perniciosus — Comst 

This insect is, without doubt, the most serious orchard pest in 
Endiana. Its distribution in a general way covers the entire State. 
1'here are locations, however, where the scale has not yet established 
itself, but it seems to be only a question of a few years until it will 
be established in every eoinmuuity where fruit trees are allowed to 
go unsprayed. Thousands of fruit trees have been killed dorins: 
the past year by this pest and to the casual observer it would seem 
that the fruit-growing industry in the State is greatly endangered 
by its presence. This pest, however, is not looked upon as being 
so serious by those who have employed proper methods for controll- 
ing it. 

When allowed to develop undisturbed it will kill young trees in 
from two to three years. Older trees will stru^le along for several 
years but will be materially weakened. With a severe winter such 
as the one just passed, coupled with this weakened condition caused 
by severe scale infestation, the death of thousands of apple and 
other fruit trees has resulted. San Jose scale has wrou^t so much 
damage on account of the average farmer not being able to recog- 
nize it. The insect is so small that the person not acquainted with 
its presence will not realize that there is anything wrong with his 
trees until they begin to die. In a great many instances, the trees 
are too far gone to be successfully brought back to a normal state 
of health. San Jose scale has become so thoroughly spread over the 
country, not through its own efforts, or by the influence of natural 
agencies, but more throng the shipment of infested nursery stock. 
The mistake of not having thorough Inspection of nurseries in the 
different States is largely responsible for its wide spread. It is easy 
to see this mistake after the damage is done, and the advent of the 
spread of San Jose scale in this conntry has resulted in more strin- 
gent inspection laws in a great many States. 

There is no doubt about the effect thai these laws have accom- 
plished in preventing a wide distribution of the Brown Tail and 
Gypsy JToths ns well as other insects and disenses that are likely to 
be carried on nursery stock. By proper vigilance the spread of San 
Jose scale over the country could have been prevented. When the 
scale ia once established in a community and is allowed to spread 
oninterrupted it will soon show its effects upon the fruit trees. It 
ia known to spread short distances upon such agencies as wind, 
hirdd, large insects, men and teams working among infested trees, 
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and !ari?er auimals, such as hogs, that rub against infested trees 
and carry it to uninfest^d places. 

San Jose scale is not such a serious problem with the person 




oL»alQ. <OricinalJ 



who will acquaint himself with the proper methods for combating 
it. A great number of materials have been experimented with and 
none of the present surpass lime-sulphur solution as a practical 
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remedy for this purpose. A more complete diHcussi<»i of lime- 
sulphur is givea on another pa;^ of this report. 

Larva. — The larvee are min\it«, almost microscopic in size with 
a long whip-like mouth piece and with two long waxen threads on 
the last segment of the body. They are yellow in color and resemble 
tiny mites crawling about over the tiviga. The young are bom alive 
after which they lie curled up lifeless for several hours, crawling 
about from one to three days and then settling down and begin 
snckiiig their food materialfrom the plant. As soon as they sta- 
tion themselves, a waxy aeeretion forms a covering which melts 
together producing a scale. This covering is circular in the female 
and elongated in the male. The larval stage lasts from ten to 
twelve days. 

The second period in the development of the scale is the one 
where the male becomes distinguishable from the female. The fe- 
male loses legs, eyes, and antenna? and resembles a pale yellow sac 
with well developed mouth parts which are very similar to the 
full developed insect. 

The third period is the one in which the adult stage is reached. 
Th« complete development in the case of the female is reached 
about thirty days after birth. Each female insect is covered with 
a small circular scale of a grayish to almost black color. Goncentnc 
circles with a convex center forming a nipple which has a yellowish 
and shiny appearance, when rubbed, characterizes the adult female 
scale. When the covering is removed a small soft yellow mass may 
be seen with the unaided eye. This is the insect proper. The head, 
legs, and eyes are lacking, and only the long tbread-like mouth- 
piece and the anal ptate (Pygidiuml are seen. At each molt in 
the process of development the .skin separates around the edge of 
the body; the upper half clinging to the covering and the lower 
part forming a sort of ventral scale. This is the usual manner of 
molting with this kind of insect. 

The trunk and branches covered by San Jose scale have a 
rather roucrh. ashy-gnn- appearance. On slightly infested trees 
the insect may bi- dotectcd by a red discoloration on the new 
Ifrowth Hurroundirifr the feeding place of the insect. This dis- 
coloration is supjmsed to he due to a poisoning of the tissues. The 
larvfp iif the followinsr srcneration make their appearance from 
thirty-five to forty days after the birth of the parent. The number 
of generations is very irregular; durinsr the same season as many 
as five have been recorded. Tt is ewtimnted that the progeny of a 
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Female scale insect would reach a total of tliree billion, two hun- 
dred sixteen million, eighty thousand and four hundred in one 

The second period of development of the male scale shows the 
insect t» be lai^Kr then the female with comparatively lai^e purple 
eyes (nofe ahove fhnt the femalp loses her eyes dnrinff this period 




THE DEVELOPMENT OF THE MALE SAN JOSE SCALE. 

;i) Ventral vievol Iwaikftar Bnt mott. (b) Bajo* after seeoiid molt— pnipiip* (tafs. (oMiij 

. d). Tras papa— vcDtnluid denial views. All cnatly wlaised. (Altar 

Howard lud Marlntt. U. S. Dspt. ot A(r.) 

i>t' development). The legs and antenna; disappear in both sexes 
in the second perind ol' development (instar). The males become 
elongated while the females are circular. This stage with the mali' 
lusts six days. 
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E^hteen days after birth the males change to the propupa 
condition and the scale cover assumes an ^ongated, oval, slightly 
curved shape. The insect itself in this stage has a pale yellow 
color and has l^s, antenna and dark purple eyea. The true pupa 
stage is reached twenty days after birth, and the insect is of a 
pale yellow or purplish color with a distinguishable head, antennte, 
legs, wing pads and style. 

The adult males are small fly-like insects which reach full de- 
velopment from twenty-four to twenty-six days after birth. They 
issue from the pupa stage principally at night or during the even- 
ing. The feelers are well developed and the body is of an orange 
color with a darker head. The eyes are purple. Antennie, l^s 
and style are of a smoky tii^e, and the wings are of an irideecont 
color and faintly cloudy. The adult male insect has mouth parts 
that are rudimentary, and is incapable of taking food. 

The insects that are about one-half grown under their protecting 
cover are the ones that survive the winter. They become full grown 



■ --^,_ ._^_^ 1 




""^T^^^^ 1 


'^^\ 


^ 


/ 


\> 




•"'v/' 


■"'^ 


J- ■' 


" '\ 




v.. 


'\ o 




V^.' 


„^ 


^ 


-^i? 






X 





THE LARVA OF THE SAN JOSE SCALE. 



in the latter part of April or the first of May, at which time the 
males emerge and fertilize the females. 

Hosts: The host plants upon which the San Jose scale does 
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the greatest amount of damage belong to the Family Roeacea«^ 
whif^h incliideB all common deciduous Fruits. Sanderson gives the 



following order based upon the susceptibility to injury: first 
peach, second pear, third Japanese plum, fourth apple, fifth 
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quince. Cherry, especially the sour varieties, and the European 
plum are less injured. 

Remedies : There has been no real effective summer spray for 
this insect which will not injure the trees. Ten to 15 per cent, 
kerosene emulsion, dilute lime sulphur, and whale oil soap (one 
pound to 5 gallons of water) have been used for summer spray- 
ine, but none have resulted in a satisfactory control of the pest. 

Dormant spraying with concentrated lime-sulphur has proved 
itself to be the most effective remedy. Both fall and spring spray- 
ing is recommended where infestation is severe. Spray in the 
spring before the buds open where the infestation is slight. In 
cases where oyster shell and scurfy scales are found fall spray- 
ing is advisable as it helps to eontrol these pests by injuring the 
scale cover and subjecting the e^^ to snow, frost, etc. Forbes 
scale and Putnam scale are also controlled by the San Jose tnttt- 
ment. 

Codling Moth. 

Gydia pomonella — Linn. 

The larval form of the codling moth is the best known and 
perhaps the most generally deBtructive apple insect in the country. 
Wormy apples are found all over Indiana where the fruit trees 
are unsprayed or improperly sprayed. Quaintance estimates the 
annual loss in the United States caused by this pest at $12,000,000. 

EoG: The ^gs are nsoally laid singly on the leaves near the 
fruit. One female moth lays from 60 to 75 eggs. The individual 
egg resembles a tiny white speck about the size of a small pin 
head. Immediately after having been laid they are tranQ>arent, 
but gradnally turn to a brownish and finally to a black as the young 
caterpillar devriops within. Th^ hatch from five to ten days 
after having been laid, depending upon the temperature. 

Larva : The larvte of the codling moth are the best known stage. 
The person who has not had the experience of eating wormy apples 
has never eaten very many. The young caterpillars are about 
1/16 inch in length, with a whitish colored body and a shining 
black head. 

There are blackish tubercles on the body which later become 
quite indistinct. The larvre reach their development from twenty- 
one to twraty-eight days after hatching. When fully developed 
they are whitish in color with black heads and inconspicuous tu- 
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bercles. They have three pairs of thoracic legs and five pairs of 
prolegs on the abdomen. 

When full grown the larvoe are from J inch to J inch in length. 
Immediately after emer^ng they feed on the young leaves and 
gradually make their way to the fruit. A lai^e majority of the 
first hrood enter the blossom ends. A few, however, enter the 
side of the apple where it has touched another apple or has been 
mbbed by a leaf. Upon entrance into the apple, they eat their 
way through to the seeds which seem to be a favorite food. The 
excreta or castings thrown out of the opening where they enter the 
fruit, ie diagnostic of codling, moth infestations. 

PuPA: The cocoons are found under loose scales of bark or in 
sheltered places on the tnmks and branches of the trees. They are 
of a dirty whitish color containing dark bntwn pupffi about 3 inch 
or f inch in length. The adults emerge from the cocoons in the 
summer about eight weeks after birth. 

Adui/t: The adult codling moth is not often seen. This is 
largely due to the fact that tlioy fly at dusk and during the day 
rest on the bark of the trees, the color of which they resemble. 



The wing expanse of the adult is nbout j inch, and the fore- 
wings have a grayish brown scaly appearance. "When examining 
these wings closely one finds that they are crossed by many gray 
and brown scales and that near the hind angle of each front wing 
there is a large dark brown spot streaked with gold. The hind 
wings are of light grnj-ish color somewhat darker toward the 
maiyin." 
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HiBERNATDfo FoRU : The I'Ddlii^! moth passes the wintw is 
most cases be the larva under scales of bark and in protected places 
upon or very near the trees. About 2 or 3 per cent, of them, how- 
ever, pupate and pass the winter in this condition. Those living 
over wintfr in the larval stage pupate in early spring. The adult 
moths appear about thf time the trees are dropping their bloom. 

Broods : There are two broods in Indiana and in long seasons 
there is possibly a third brood. The egg laying habits of the sec- 
ond brood differs from thnt of the first in that most of the eggs 
are laid ou the fruit itself and the larvte usually enter the sides 
instead of the end of the apple. 

Hosts: Apple, haw, pear and peach. 

Remedpe.*;: Scrape off loose bark scales to destroy places of 
hibernation and encourage wood-peckers and nuthatches in the 
orchard. This practice will destroy great miinhers of hihematiag 




iarvie and piijw. Stored fruit should be kept Iwhind > 
prevent the escape of adult moths. 

The most effective method, however, is spraying with an arseni- 



joovGoOt^lc 



54 Fifth Annual Repobt 

cal poison and exercising great eare to fill the calyx cup (the 
blossom end) of the apple with the poison. The three prominent 
arsenical poisons are arsenate of lead, Paris Green and arsenite of 
zinc. 

Lbsskr Apple Worm. 

Enarmonia prunivora—W aish. 

The lesser apple Tvorm is becoming a rather serious pest in In- 
diana orchards. Its injury to the apple is produced by its feeding 
upon tiie sarface of the fruit, especially where a leaf touches it. 

EoG : So far as the present records of this insect go, the egg 
stage is onlmown. 

Lakva: The lan'a is rather variable in color but generally 
flesh colored. The color of its head ranges from brown to almost 
black and is more or less mottled, and the spindle-shaped body is 
about f inch long. The thoracic legs and abdominal prolegs are 
both well developed. The tubecules are white and disc-like. 

Pupa: The cocoons are generally very much like their sur- 
roundings in appearance, usually covered with bits of bark, etc. 
The lining is of a heavy white silk. The pupa is of a uniform brown 
color abont J inch long. 

Adult : The adult moth is black and dusky gray streaked with 
white and steel blue and is irr^nlarly covered with rust red. The 
expanse of the wings is about i inch. The life history of this in- 
sect has not been thoroughly worked out in Indiana, but it is quite 
evident that it is veiy similar to that of the codling moth. 

Host r Apple. 

Remedps: The same remedies by which the codling moth is 
controlled should he effective in the control of this insect. 

Plum Cuhoulio. 
Gonotrachelus nenupkar^-Herbst 
This insect is undoubtedly one of the worst pests of the com- 
mon stone and pome fruits. The larva is commonly known as the 
"worm" that is so often found in cherries, plums and peaches. 
The injury by this insect is caused by the feeding and egg punc- 
tures of the adult which attacks the young apples and pears, 
peaches, plums and cherries, causing the characteristic scarred and 
knotty appearance. 
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Egg: The egg is small, oval and white and is deposited in a 
small hole made by the long proboscis of the adult. After the egg 
ia deposited the curculio cuts a crescent-shaped segment in the 
fleah of the fruit to prevent the crushing of the egg aa the fruit 
increases in size. From 100 to 300 eggs are laid by each insect, 
and they hatch from three to five days after being deposited. 

Larva : The larvie are footless, eylindrieal, whitish grubs about 
1/3 inch in length with small brown heads. When inactive they 
usually lie in a curved crescent-shaped position. This stage lasts 
from twelve to eighteen days. 

Pupa : When the lan'a is full grown it leaves the fruit and 
enters the ground, where it forms a cell a few inches beneath tho 
surface. In this it changes to a delicate white pupa about | inch 
long. It remains in this stat^ from twenty to thirty days before 
coming to the surface as an adult curculio. 



Adult: The curculio is called a snout beetle on account of 
its long well-developed proboscis. Its body is short and thick, 
about i inch long and of a brownish color, marked with gray and 
black. The wing covers have four black ridged tubercles which 
gives them a general roughened appearance. The adults come 
out from their hibernating places about the time the leaf buds are 
opening in the spring. They immediately b^n to feed upon the 
leaves until the fruit is set. It requires about ten weeks from the 
time the e^s are laid before the insect reaches its full dervelop- 
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ment. The e^-laying period is somewhat drawn out and conse- 
quently the emei^nce of the second brood ia irregular and con- 
tinues until the latter part of September. Considerable injury 
may be noticed in this State from the feeding ot the adults on the 
ripened fruit. 

Hibernation: The curculio paaaes the winter in the adult 
stage — hibernating under leaves, grass and trash of all descrip- 



tion in and near the orchard. Woodlands located near the orchard 
furnish an ideal place for them to spend the winter. 

Hosts: Plum, peach, cherry, apple, pear, \vi\d plum, wild 
crab and hawthorns. 

Rbhedies: Until comparatively recent years the practice of 
jarring the trees ttnd collecting the insects in sheets spread beneath 
them was very widely used. The curculio has a habit of "playing 
possum" when disturbed and will drop into the sheets as if dead. 
This method, however, has not equaled in results the practice 
of spraying with arsenieals. As soon as the adults come out 
from their hibernating places, early in the spring, as the leaf buds 
are opening it is evident that poison should be placed upon their 
food at that time Cultivating the ground is a very effective 
method in destroying a great number of enrculio as they pupate 



D.qit.zeaOvGoOt^lc 



58 Fifth Ajjhoal Rbpobt 

only a few inches below the surface of the soil. All infested fruit 
should be ^thered up promptly as soon as it falls to the ground. 
This can be done with all fruits with the exception of cherries, 
which stick to the trees. Good results have been reported in hold- 
ing this pest in check by allowing chickens to run in the orchard. 

Woot,LT Aphis. 
Schizonfura lanigera — Hausm. 
For a description of Woolly Aphis see Aphids. 

Roiind-Headed AppIjE Borer. 
a ape r da candidn — Fab. 

This is one of the apple insects that is usually underestimated 
in the amount of damage it does. The growth of young trees is 
found stunted and the foliage changes to a yellow color and drops 
prematurely before the real cause of the trouble is observed. This 
borer is detected by the eastings, which are often slightly below 
the surface of the ground. The bark over the burrows becomea 
discolored and the presence of this insect often may be detected 
without seeing the castings. 

Eofi: The eggs are about l^'i inch long, rust brown in color, 
and broadly ovoid. The female beetle eats a hole in the bark in 
which to deposit the eggs. It requires from fourteen to twenty- 
one days after the eggs have been laid before they hatch. 

Larva : The head is small and the legs are lacking. The body 
tapers gradually from just behind the head back to the posterior 
end and the aegmects are decidedly constricted. The general 
shape, however, is cylindrical. The larval stage usually lasts three 
years. 

FuPA: The pupal stage lasts only about three weeks and dur- 
ing this stage the legs and wings of the adult are noticeable in 
their development. 

Adult: The adult beetle is about f inch long and is a striking 
insect with bright silver gray legs and antennoe. The head and 
under surface of the body is silver white and the upper surface 
yellowish brown with two white stripes running the entire length. 

Hosts: Apple, quince, pear, haw, mountain ash. 

Remedies: The trunk may be covered with a fine wire netting 
or building paper to prevent the adult female from depositing her 
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eggs in the bark. The use of a repellant wasli, such as whale oil 
soap, soap with crude carbolic acid — 1 pint to 10 gallons — have 
been used. Whitewash is thought by many to be good in prevent- 



ing the eggs from being deposited. At present, however, the most 
practical remedy seems to be that of digging the grubs out with a 
sharp knife. "Whenever they eanuot be reached by this method a 
flexible wire may be used. An unfavorable condition for this insect 
may be attained by keeping the orchard in a good state of culti- 
vation and the rough shaggy bark scraped from the trees. 

Flat -Headed Borer. 
Chrysobothris femorata — Pab. 

This species is very common in orchard, shade and forest trees. 
The damage from it, however, is slight, unlras the tree has been 
injured or weakened from some other cause. The soft maple trees 
in Indianapolis have been greatly injured by this pest, due in most 
cases to sun scald ou recently transplanted trees. Following sun 
scald the bark cracks loose and presents an ideal working ground 
for this insect. 

Egg : The eggs are very small — not more than 1/50 inch long. 
"When magnified, they show irregular furrows and are of a pale 
yellow color. They are deposited in crevices during the first half 
of the summer, sometimes siin^ly and sometimes several in a group. 

Larva : The borer whai full grown is about one inch long and 
is slightly curved. The second segment back of the head is greatly 
extended, from which the insect gets its name. The real head, 
however, is very small and scarcely noticeable. The larval stage 
last* from eight to ten months. 
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PiiPA: The winter ir passed in the larval condition, pupation 
(iiking place the following sprin}?. and \asis about three weeks. 

Adui.t : The adult male beetle is from i to J inch long and the 
female beetle slightly larger. The color is a dark bronze, almost 
dull metallic black. The wing covers narrow down to almost a 
point at the tip and are variably and indistinctly marked. The 
abdomen a.": i' is seen during flight of the insect is a bright metallic 
blue -green. 

Hnsrs : Orchard, shade and forest trees. 




THE KLAT-HEADED APPLE-TREE BORER 

la) Lirvii. (bl AdDlt beetle. <c) Head of male, (d) Pupa. Twire rnturuUiu 

(.^fUrChitlandn. U.S. Depl. ofAgr.) 

Kemepies: Keep the trees in a healthy condition and avoid 
injury to the bark of any sort. For other remedies see Round- 
Headed Apple Borer. 

SF'RIKg Uanker Worm. 
l^aleaerila vemata — Peck. 

The spring canker worm is one of the so-called measuring 
worms on account of its looping habits of locomotion. Ita distri- 
bution is wide and the damage done in Indiana during recent years 
is nominal, except in a rath^ restricted section in the northeastern 
part of the State. 

Egg: The ej^ are laid in the spring in irregular masses of 
about 50 in number and are usually deposited in crevices in the 
bark. They are oval in shape and not more than 1/32 inch l<mg. 
Coloring, greenish yellow. The incubation period ia about one 
month. 

Larva : The larvie when full grown are slender ajid cylindrical 
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with but two paim of prolegs. They are about 1 inch in length 
and the color varies from gray and green to yellow. Dark olive 
sreen, however, is the most predominating color. They are marked 
with pale linea down the back with a white line running longitudi- 
nally along each side. 

PuPA: The pupa is contained in a thin, easily torn cocoon. It 
is about 1/3 inch in length and light brnwn in color. 




AnuiiT: The wing expanse of the male is about one inch. The 
female, which is from ] to ^ inch in length, is wingless and re- 
sembles to some eittent a 3pider. The color of the female ranges 
from gray to brown with a dnrlcer stripe down the hack. The male 
is grayieh brown in color and the wintrs are somewhat transparent, 
marked with three indistinct lines. 

Hibernation : This insect passes the winter in the pupal stage, 
from which the adults emertje early in the spring. 

Hosts: Orchard fruits in general. 

Rbmedies: Banding the trees with tree tanglefoot to prevent 
the wingless females from crawling up is a vety effective method of 
eontrol. If, however, the larvie are found feeding on the foliage an 
application of an arsenical is advisable. 

Fall Canker Worm. 
AlsopMla pometaria — Harris. 
The fall canker worm is so called because the moths emerge 
in the late fall — as late as November and December in mild 
weather. 

Eofl: The eggs are laid in clusters which are fastened at the 
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ends. iDstead of being arranged in homogeneous masses they are 
in distinct rows. This charaeteristic designates the fall canker 
worm from the spring canker worm. The mass contains about 100 
eggs. They are darker than those of the spring canker worm and 
an individual egg looks somewhat like a small inverted flower pot. 
Larva: The larvs are very similar to the spring canker worm, 
but may he distinguished from them by the number of abdominal 
prolegs — the fall canker worm having three instead of two pairs. 



THE FALL CANKER WORM. 

Upper ficura ahowiuE tbe niUALflaa fomHlo and dee moAS. Lower bpii^ Bbowiog tba winced 

mule. (ACUc W. E. Britton, Conn. Eip. Sta ) 

Pupa : The pupa of this insect is stouter than that of the pre- 
ceding, and the spine on the tip of the male is always forked. The 
cocoon is tough and hairy. 

Adult : The male moth has a wing expanse of about IJ inches. 
The color ia darker and less transparent than that of the preced- 
ing form. The fore wings are marked with two distinct whitish 
bands. The female moth is of a uniform gray color with no mark- 
ings, and has long antennre free from hairs. 

Remedies: The fall canker worm seldom occurs in numbers 
sufficient to demand special attention. But whenever they occur 
in unusually large numbers the same remedies that are recom- 
mended for the spring canker worm should he applied. 
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Apple-Trep. Tent Caterpillar. 
Malacasoma americana — Fab. 

The webe of the Apple- Tree Tent Caterpillar are very conspie- 
U011S in the spring on apples, wild plum and nearly all rosaceous 
plants'. 

Ego : The eggs are laid in a mass extending around the twigs 
in an irre^ar band about ^ to 1 inch in length. This maiss looks 
like a small swelling of the twig. There are about 200 eggs in 
a mass, which is covered with a pale brown glue giving it a glisten- 
ing hard surface with a grayish brown color. The e^s are laid 
in the fall. 



THE LARVf OF THE APPLE-TREE TENT CATERPILLAR. SHOWING 

THEIR WEB, 

(Afler Weed. N. H.Eip. SU.) 

Labva : The caterpillars are from li to 2 inches in length of 
deep blue black in color. They are thinly covered with yellowish 
or whitish hairs and are distinguished from the larvfe of the Forest 
Tent Caterpillar by the white stripe down the middle of their 
backs. There is an oval, blue stripe with a black spot adjoining 
it on each segment. The caterpillar becomes full grown in from 
five to six weeks. 
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PuHA; The coiioon is a thin striieture white to yelhiw i» color, 
contaiDing a larpe shiniag brown pupa nhout 1 inch in length. 
The pupal stage lasts approximately three weeks. 



r TATERPILLAR. 
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Adult : The adult moth is fairly heavy bodied and of a reddisli 
brown color with two white bauds obliquely across the wing8- The 
wing expanse of the female is about li inches. The male is smaller 
and ia distiii^ished by the antenuie, whidi are feathered. 

Hosts: Rosaceous plants. 

Remedies: Prune out and burn the egg masses in winter or 
spring and cut down the old neglected apple trees and the wild 
cherry trees. The ordinary spring spraying with arsenieals will 
successfully control the caterpillars. A method that ia commonly 
used with good results is to tie a bunch of rags or a corn cob to 
the end of a pole and saturate with kerosene and hum out the nest 
as soon as it is noticeable. On account of the numerous par^tes, 
which attack the apple-tree tent caterpillar, it only in rare instances 
becomes of economic importance in Indiana. 

Forest Tent Caterpillar. 
Malacasoma disstria — Hubn. 

This form is very commonly confused with the Apple-tree Tent 
Caterpillap on account of its close relationship. 

EoQ: The e^s of the forest tent caterpillar are quite like 
the preceding species. The general color of the egg mass is gray, 
showii^; white in spots. The number of eggs range from 150 to 225 
and each individual egg is about 1/20th of an inch in length. The 
caterpillars gnaw oflE the tops of the eggs to come out. The eggs 
are deposited in July. 

Larva : When the larva is full grown it is about 2 inches long 
with blue markings modified by a horizontal whitish or cream 
colored stripe. There are two yellowish or whitish lines on each 
side. 

Plta : The cocoons are often made %vithin the leaf with the 
outer surface white and with a yellow color within. The pupa 
is dull brown, about | to 1 inch long, and from :J to | inch wide 
and is covered over with a yellow powder. 

Adui/c: The male is somewhat smaller than the female and 
has a wing expanse of about H inches while the female has an ex- 
panse of about 1^ inches. The male has a light buff color and is 
very similar to the female except that it is somewhat darker. The 
front wings are marked with nn nhliqiie dark band across them. 
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Huais; Rosafflous plants, hickory, walDut. eU;. ; oaks, bircli 
aad beech exempted. 

Remedies: This t'(.nn like the preceding one is very largely 
he!d in check hy panisites — there being twenty-four species re- 
corded that prey upon this insect. Lai^e numbers are devoured 
by orioles, vireos and robins. Remedial measures employed are the 
same as for the apple-tree tent caterpillar. 

Fall Webworm. 
Hyphantria cioica — Uru. 
The fall webworm differs from the apple-tree and forest ten! 
caterpillars in the fact that it occurs mostly in August and Sep- 
tember. The web is distinguishable from the tent caterpillar's 
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by the fact that it covers the foliage, whereaa the tent caterpillar 
Qiakes a aniall web in the fork of the branches anil never includes 
the foliage. 

Egg: The egg masses are found on the leaves and contain 
from 400 to 500 eggs. The mass is of a dull green tinge, covered 
over with down, giving it a whitish cast. They hatch in from 
eight to twelve days. 

Larva : When the caterpillars are full grown, they are about 
1 inch in length and are pretty well covered over with long dirty 
white hairs which arise from numerous black and dark brown tu- 
bercles. The tubercles aud hairs vary in color in different indi- 
viduals — ranging from black to yellow. The taterpiflar stage 
lasts from four to sis weeks. 

Pui'A: The pupie are small — about | inch long and of u brown 
color. 

Adult : The wing expanse of the adult moth is from 1 to IJ 
inches. It is often delicate white in color but may lie more or 
less spotted with black. The markings are very variable. 

Hibernation: The winter is passed in the pupal stage, from 
which the adult emerges as early as the middle of June in some 
instances, bur the emergence may take place some weeks later. 

Hosts : The forest and shade trees, as well as ornamental 
shrubs, seem to suffer equally with the fruit trees. 

Remedies : The web worm is to a great degree held in check 
by parasites, but it sometimes becomes necessary that artificial con- 
trol measures be titken. The same remedial measures that are em- 
ployed in the control of the tent caterpillars may be used with 
this insect 

P.ILMEK-WORM. 

Ypsolophus pometellus — Harris. 
The injury done by the palmer-womi resembles very much that 
■ done by the canker worms. The fact that this insect appears in 
such great numbers some years, and other years is almost absent 
is probably due to the great number of parasites which prey upon 
it. The record for this insect for the past 150 years shows that it 
occurs in great numbers once every fifty years. The injury to 
the fruit is also very much like that caused by the lesser apple 
worm. 
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Egg : This stage is unknown, but the eggs are probably laid in 
thp spring. 

Larva: The "worms" are small and slender — about i inch in 
length. The dorsal side is of a brownish green and the ventral is 
somewhat lighter. Two whitish stripes run down the sides of the 
body and with the two on the dorsal side give the caterpillar the 
appearance of being transversed hy two wide dark stripes and a 
middle narrower one in the center of the body. The head is light 
brown. 

Pupa : The pupa is about 1/3 inch long and is found among the 
leaves it has eaten. The leaves are often tied together. This stage 
lasts about ten days. 



r PALMER-WORM MOTH. (After Slinferls 



IConwIlKip St*.) 



Adult: The adult moth is minute, gray to brownish-gray in 
color with a wing expanse of about J inch. The front wings are 
marked with four black spots near the middle and the edge is 
dotted with black spots. The hind wings have a heavy fringe along 
the margin. 

Hibernation : Contrary to the rule, this insect hibeniates in 
the adult stage. The eggs are laid during the season following 
that which the adult stage is reached. 

Hosts : Oak and apple, particularly the latter. 

Rbhedies : Spraying with arsenicale. The usual codling moth 
treatment should suffice in controlling this insect. 
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Tmetocera ocellana — Sehiflf. 



The bud moth has been introduced into the United States from 
Europe on European nursery stock. During the past season it has 
been reported as appearing in numbers sufficient to cause consider- 
able injury in certain localities in the northern part of the State. 

EoG: The eggs are disc like, flattened, oval and transparent. 
They hatch from four to seven days after being laid. 

Larva: The small caterpillar is from J to j inch in length and 
of a light reddish brown color. The head, legs, thoracic shield are 
very smooth and dark brown in color. The larva protects itself 
by forming a case of tough silken threads which is attached to 
leaves drawn together to form a runway. The principal damage 
is done in early spring when the larvtp bore into the young buds 
and destroys their possibility of development. 

Pupa : The pupa is email — about ^ inch in length. It is of a 
dark brown color and found within the silken case. 




THE ADULT OF TBE BUD MOTH. 
(AfUi W. E.eritlOB, Coiu. Eip. 9t>.) 

Adult: The wing expanse of the adult moth ia from ^ to i| 
inch. The fore wings are of a silver gray color with broad whitish 
or yellowish bauds across them. 

Hibernation : The insect passes the winter in the larval state 
in a gray silken nest or case which is often covered over with leaves. 

Host : Principally the apple, but may do injury to any of the 
deciduous fruits. 

Behzdies 1 On small trees this insect may be best controlled by 
hand picking. "With larger trees, however, spraying with arseni- 
cals is necessary and in ease of bad infestations as mnch as 5 
pounds of lead anenate to 50 gallons of water is recommended to 
be applied just as the leaf bnds are bursting. 
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Leap Crumpler. 
Mtneola indigenella — Zeller. 

The leaf cnimpler, as yet, has not become a serious pest in the 
nurseries and orchards of Indiana, except in a few restricted locali- 
ties in the soathem part of the State. Its spread over the country 
has heen brought abont largely by the shipment of infested nursery 
stock. The winter cases of the larvie are most commonly known 
and it is in this condition that it is carried from one part of the 
country to another. These winter cases are made of tough silken 
threads and are about i inch in length. They are attached to 
small twigs by stout silk threads. In this condition they resemble 
the bud moth. 

Eao: We have been unable to find this stage. 

L^RVA: The larvae are about 1/5 inch long, and are of a red- 
dish brown color. The prothorax is black and the head is reddish. 
The larva is covered with pale hairs. 

Pupa: The insect goes into the pupal stage which lasts about 
one mouth to six weeks. The pupa resembles very much that of 
the bud moth. 

Aduut : The adult rax>th has gray fore wings marked with black 
and white with a triangular shaped black mark that tapers to a fine 
line. The hind wings are dirty white with a black border. 

Host : The leaf erumpier works principally on the apple, and 
has been reported on walnut. 

Hibernation: The winter is passed in the larval stage when 
the caterpillar is about three-fourths grown. 

Remedies: Destroy nests in tiie winter by picking them off 
and burning them. The ordinary summer spraying with arsenieals 
is effective. 

Qreen AppI:E Wokms. 
Xylina spp. 

These are peculiar in that they belong to cutworm moths 
(Nootuida-i rather than moths commonly known as fruit pests. 
Injury from this pest has been sent in from various parts of the 
State hut as we have not had opportunity to rear caterpillars we 
are not c-ertain whether it is one or more species causing the injury. 
The injury is very characteristic and consists of a more or less 
ccnical hole ijuitc wide at the surface of the apple bat tapering a 
little as it goes into the fruit. This hole usually extends to the 
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core of the fruit and often beyond. The oaterpillarB when full' 
grown are about an inch long and of pale apple-green color. There 
is a narrow whitish stripe down the middle of the back and a nar- 
rower and somewhat interrupted stripe on each side. Most injury 
is done about June 1 to 15. The life history depends on the species 
■and is to be determined by further work on the insect by the office. 

Apple Leaf-Hopper, 
Empoasca mali — LeB. 

This small leaping insect is able to jump a foot or more when 
disturbed. It is found in orchards and nursery stock in the adult 
form during September and October, but no great injury has been 
recorded in Indiana. The greatest injury, however, is produced 
on nursery stock whif^h is stunted by severe attacks by this peat, 
which causes a curling of the foliage similar to that caused by the 
aphids. These insects are blamed for carrying fire blight bacteria. 

Egg : The eggs are laid in the winter in blisters in the bark. 
They are very tJny, about 1/40 inch long, white in color and almost 
transparent. The summer brood deposita eggs in a great number 
of hosts, especinl amcng which is clover. 

Nymph : The nymphs resemble the adults very much but are 
wingless end vary in size according to their age. 

Adult: The adult leaf-hopper is a pale green, slender, cylin- 
drical insect about ^ inch long. The head fits closely to the thorax 
and is distinctly rounded in front. The wings are thin and papery 
and are folded closely against the body. The legs are slender, the 
last pair heing longer than the others and modified for leaping. In 
general, this insect resembles the grape leaf -hopper, which is figured 
in this report. 

HmERNATiON : There seems to be doubt as to whether the adults 
of the apple leaf-hopper live through the winter or not. It has 
been shown, however, that minute eggs are laid in little blister-like 
swellings in the young bark of the host plants and that these hatch 
early in the spring. 

Hosts : Practieall,v all kinds of nursery stock is attacked and 
dwarfed by the injuries of this insect. 

REMETifFfi : Olcan cultural methods as recommended for the 
control of the buffalo tree-hopper should be carefully practiced. 
Affected trges sbonid be sprayed either with kerosene emulsion or 
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}ish oil soap (one pound to ten ^llons of water) . The spray should 
be thoroughly applied and will kill all adultR and nymphs with 
n'hieh it comes in contact. 

BuppAix) Tree-Hopper. 
Ceresa bubalus — Pab, 

The injury produced by this insect is a weakening of the twigs 
and canes made by the punctures for depositing the eggs. The in- 
jury is distinguished from that of the tree cricket or cicida by the 
fact that the punctures are large and circular and are not placed in 
regular order, 

EoG: The eggs are laid in two semicircular slifs. The num- 
ber deposited in each slit ranges from 6 to 12 eggs. The egg 
laying time extends from the middle of August until frost. The 
bark between the slits in which the eggs are deposited is cut to 
prevent the crushing of the ectgs durin? the growth of the wood. 
The eggs batch in late spring. 
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THE BUFFALO TREE-HOPPER. 

(s) Adult, oakried. (b) Tnig o( apple ihotriDg reooBtagg-pimcumi. (c) Buk revennl wilb 

BOO In ponton. Id) Sicgle row oFegna, enlarged. (9] Wounds ol two or three 

yaara' atandinc on oLdor limbs. (Aflcr MarUtt. V. 3. Dept. ol Aft.) 

Nymph : The newly hatched tree-hopper or nymph resembles 
the adult considerably. It has wings and a row of spines down the 
middle of the back. They are known to feed on any tender vegeta- 
tion. 
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Aduut : The fnll grown adult is about | of an inch long, with 
color ranging from pale yellow to green. The pronotum has a 
sharp horn on each side, giving the insect a slight resemblaoce to 
the huffalo — a characteristic from which it gets ita common nama 
It sometimes occurs in great numbers in rank vegetation, especiaUv 
in the early fall. 

Bemedies : Keep orchard well cultivated and free from weeds 
so that there will be no early summer food supply for the nymphs. 
The twigs and limbs badly injured by egg punctures should be cut 
out and burned. 

ScuEFY Scale. 

Chionaspis fur fur a — ^Pitch. 

Scurfy scale in many respects resembles the oyster-shell scale. 
The color of the female is dirty white and is not quite so long as 
the oyster-shell and more rounded. When the eggs are crushed, 
they are of a deep red color and resemble blood. The male scale 
is much smaller than the female and is pure white in color. A twig 
infested with male scales has the appearance of having tiny, short, 
white, straight marks on the surface. 

The life history of this insect is practically the same as the 
oyster-shell scale. It appears usually on the same plants as the 
preceding species and methods of eombatiog it are the same. 

Trumpet Leaf-Miner. 
Tiiohena malifoUeUn — Clemens. 

This insect gets its common name from the trumpet-shaped 
mine which it makes in the leaves which show on the upper surface. 
It is only within recent years that this insect has become numerous 
enough in Indiana to receive attention. 

Egq: The tiny eggs are attached firmly to the surface of the 
leaves. They are only l,/50 inch long, elliptical in shape and of 
a greenish-yellow color. The incubation period is from eight to 
ten days. 

I>ABVA : The young larvoj immediately after hatchii^ burrow 
into the leaf tissue and cootinue this mining habit throughout the 
larva) stage. When full developed, they are only 1/5 inch in 
length. The body is pale green with a brownish head. The last 
segment of the body, however, is of a dusky tinge. It requires 
about three weeks tn pass through the larval stage. 
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Pupa: The size of the pupa is somewhat variable, but usually 
is about i inch in length. The head and thorax are brown, blending 
into black. The abdomen is dark green, blending into a ydlowioh 
brown, 

AduW: Clemens describes the adult moth as follows: "Head 
and attennie shining, dark brown. Forewings uniform shining, 
dark brown, tinged purplish, slightly dusted with pale ochreous; 
cilia of the same general hue. Hind wings gray ; cilia with a rufous 
tinge." 

HiBEBNATTON: The second brood lines the mine within the 
leaf with silk and changes into the pupal stage and hibernates in 
this condition, from which it emerges about the first of May the 
following spring. 

Hosts : Apple, haw, wild crab, blackberry and raspberry. 

Rbhedies : Plow under or rake up and burn the fallen leaves. 
In ease of severe infestation it is advisable to spray the infested 
foliage with 10 to 15% kerosene emulsion. This will be effective 
while the insect is in the larval condition, but will not produce 
resulto after they have pupated and have become enclosed within 
their winter cocoon. It would, therefore, not be practical to employ 
this method of control later than mid-summer. 

Ovsteb-ShelIj Scai,e. 
Lepidoanphes itlmi — Linn. 

This scale insect is very prevalent in old neglected orchards and 
is very often mistaken for Sau Jose scale. Records show that 100 
diff^ent host plants are attacked by this insect. When it gets 
established on young trees it frequently kills them in a few years. 

Ego : The e^s are oval and white in color. They can readily 
be found during the winter months under the old scale covering 
of the female. Prom 40 to 100 eggs may be found under a single 
scale. 

Larva: The young larva are tiny yellow mite-like creatures 
which crawl about freely from about one to four days before 
settling down. The development from the newly hatched larva to 
the adult scale is very similar to that of the San Jose scale. 

Aduut : The scale of the adult female is from 1/16 to 1/8 inch 
in length and its color varies from light brown to blackish. The 
shape is somewhat similar to the oyster shell — a characteristic from 
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which the insert gets its common name. The insect becomes full 
grown in about eight to ten weeks after hatching. The female then 
lays e^a nnd dies. 

It is usually couaidered that there is but one brood in Indiana. 
but in long seasons there is perhaps an ineompiet« second genera- 
tion. The adult male resembles verj' closely the male of the San 
Jose scale. 

Hosts: Deciduous fruit trees, poplar, maple, willow, lilac, etc. 

Hibernation : This insect passes the winter in the egg stage 
from which the larvie emerge in early spring. 

Remedies: Lime-sulphur solution applied the same as for San 
Jose scale is partially effective, although the eggs are not all killed 
by it. England usee 3% caustic soda wash to kill the insects, and 
Prof. R. A. Cooley of Montana has found cotton seed oil and fish oil 
emulsion (one gallon oil, and one-half pound of soap to 10 gallons 
water) quite eifective, either as winter spray or when eggs hatch. 
The process of preparing this nil emulsion is the same as that of 
making kerosene emulsion. 

Red-Humpeu Caterpill.ar. 

Scli.hurn cnncinna — Smith and Abbott. 

This species is very similar in habits and in injury produced to 
the yellow-necked caterpillar. Considerable damage has been done 
by this pest in neglected nurseries. 

Eoa : The eggs are laid on the underside of the leaves in masses 
similar to thoee of the yellow-necked caterpillar. The period of 
ege laying is from the last of June until the first of September. 

Larva : The larva is marked with bright red on the head and 
also on tho prominent hump on the fourth segment. It is from 
this characteristic that the insect gets its common name. The body 
is striped with yellowish-white and dark brown or black lines, with 
two rows of black spines down the back. Tt remains in the larval 
condition five to six weeks. 

Purv : It is in this stage of development that the red-humped 
caterpillar diffei-s decidedly from the yellow-necked caterpillar. 
The pupa forms a silken cocoon attached to rubbish or hits of 
eavth, which gives it protection. The appearance of the pupa it- 
self, however, is very similar to that of the yellow-necked eater- 
pillar. 
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Adult : Tiie aduit moth has a wing expaiise of 1 J iuehes. The 
wings are dark brown, bordered witb grayish, having a dark dot 
near the middle, and several dark longitudinal streaks along the 
margin. The hind wings are uniformly brownish. 

HiBERNATiOK: Same as following. 

Hosts: Nearly the aame as following. 

Rehbdibs: Same as following. 

Yei.ia»w-Nkckei> Catebpiij..\r. 
Datana viinistra^Diit. 

The yellow-necked caterpillar, unlike tlie teut caterpillar and 
webworm, does not build a nest. It, however, feeds in colonies 
and often defoliates large limbs and in some instances occurs in 
numbers to be quite serious. 

Egg : The eggs ure laid in June and July in masses on the 
leaves, near the ends of the branches. A single mass contains from 
75 to 100 white eggs. 

Labva: The lan'al form is the one most commonly known to 
the farmer and is distinguished by the orange-yellow spots just 
back of the head. It is about 2 jncbes in length, with a deep black 
bead. The body is light colored, with long white hairs and is 
marked with a black stripe down the middle of the back. On each 
side of this black stripe are, running parallel with it, three black 
stripea alternating with four yellow ones. While feeding, the larve 
have a peculiar jerking from side to side. This characteristic is 
supposed to have developed to frighten away parasitic hymenop- 
tera. The larval stage lasts from five to six weeks. 

Pupa : The pups are not contained in cocoons, and pass this 
stage of development from 2 to 4 inches below the surface of the 
soil. They are about one and one-half inches long and brown in 
color. 

Adult: The adult moth is reddish brown in color with a 
lighter shade on the thorax and head. The wing expanse is about 
2 inches and the front wings are marked with three or four trans- 
verse thin stripes. The margin is black. The hind wings are of a 
uniform pale yellow with no markings. 

Hibernation: Winter is passed in the pupal stage in the 
ground. 

Hosts : Yellow-necked caterpillars feed upon a great number 
of trees besides apple, and seem to show a particular liking for the 
pear, cherry, quince, plum, hickory, oak, etc. 
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Remedies: Bum the masses of caterpillars with a corncob or 
bunch of rags saturated with kerosene or cut out and bum branches 
containing the colonies. "Where they can be reached from the 
ground it is practical to crush the caterpillars by hand. Arsenicals 
on their food supply will effectively control these insects. 

CUBCULIO TWIO GiRDLER, 

Ithycerus vovc^boracensis — Forst. 
The range ol' this insect extends from Canada to Texas and has 
been reported from various sections of this State. In the event of 
increased numbers it will become of considerable economic impor- 
tance. Tt has been observed by the late C. V. Riley and B. W. 
Douglass doing damage to trees by gnawing off the tender twigs. 



THE CURCUUU TWIG.CllRDLEB AT WUUK. iSBowd Anoial Repoci,.) 

AduIjT; The adult beetle is usually about 3 inch long, but is 
sometimes smaller. The general color is of a brownish or ashy 
gray with three or four rather obscure alternating black and white 
spots. These markings, however, are often variable. The beak is 
comparatively short, being about one-half longer than the head. 

Remedies : The most practical remedy of controlling this insect 
when it occurs in moderate numbers, as it does in this State, is by 
hand picking. 
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Snowy Tbee-Ceicket. 
Oecanthus niveus — DeG, 

The monotonotifi cry of the tree-cricket on a summer's evening 
is well known to every one. This insect has been sccused of eating 
small round holes in apples, but this is still a matter of conjecture. 
The principal damage caused by it is produced by making punc- 
tnree in the limbs during the egg laying process. 

Egq : The eggs of the snowy tree cricket are deposited in the 
young twigs of fruit trees and especially in raspberry canes. Shade 
trees are not injured very much, but they are not immune from 
its attacks. The punctures are arranged in longitudinal rows one 
to three inches long. The egg is cylindrical and oblong and slightly 
curved. Injury from egg punctures is often very serioos. 

Nymph : The young tree-cricket resembles very much the 
adult, except in size and the length of its wings. It feeds on 
plant-lice and chews the foliage of plants slightly. This stage lasts 
from two to three months, making only one brood a season. The 
benefit accomplished by the nymphs feeding on the plant-lice is 
estimated to be enough to offset the injury done by the punctures 
made in egg laying. 

AduT'T : The adult is about | inch in length, and of a delicate 
greenish-white color. The male has rounded wing covers obliquely 
ribbed. These ribs are the organs by which the characteristic 
sound is made, and therefore it is produced only by the males. The 
wing covers of the female are narrower than those of the male and 
adhere closely to the body. 

Hosts: The eggs are laid in young twigs of fruit trees, eane 
fruits, woody weeds, willows, soft maple and nearly all kinds of 
fi-ees. 

Remedies : Cut out and bum the eggs wherever any punctnTes 
are found. Unless the damage done by the punctures is very 
noticeable, there is no cause for alarm. 

Apple Curculio. 

Anthonomus quadrigtbhus — Say. 

The apple curculio is often mistaken for the plum curculio, and 
in a sense its description may be placed along with the latter. On 
account of ita economic importance, however, it is placed near the 
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bottom of the list of insects iojurious to apple. It is distingaisbed 
from the plum curculio by its color, size of abdomen, leuf^h of 
SQoat, the hamps on the wing covera and also the shape of the 
punctures. 

Egg : The eggs are laid in the fruit for a period of forty-five 
to sixty days after the bl(«Boms drop. The usual number laid by 
a single adult is 65. They hatch in abont five to six days after 
being laid. 

L&STA; The larvse are small and white — about the size of the 
plum curculio, but more curved and hump-backed, being almost 
semieircolar. Under ordinary conditions they remain in the larval 
state about twenty days. 

Pupa : In this stage they resemble very closely the plum cur- 
culio. The most distinguished eharacteristic is the length of the 
snout, which is longer. 

Adult : The adult apple curculio is about the same size as the 
plnm curculio. Its color is of a reddish brown, and the abdomen is 
more robust than that of the plum curculio. The wing covers have 
four very prominent humps on them — those near the head being 
lai^r than on the plum curculio. The snout is as long as the rest 
of the body and projects straight out instead of down as in the 
plum curculio. The egg cavity is not surrounded by a crescent- 
shaped cut as is the case in the former species. 

HmEBNATioN : The adult curculios enter into this state during 
the latter part of August. 

Hosts: Apple, plum, quince, pear, haw, wild erab and wild 
cherry, I | 

Remedies : Since the beetles show a preference to the wild crab 
and haws, it would be advisable to destroy such trees. They breed 
in great numbers in the fruit of these trees and migrate from them 
to nearby orchards. The remedies recommended for the control 
of the plum curculio applies to this insect. 

Apple Buccul.itrix. 

Bucculatrix pom ifoHella — Clemens. 

This insect is not as a rule destructive in Indiana, but some- 
times considerable damage is done by its mining in the leaves and 
also by its eating on the surface. Tt is readily distinguished by the 
characteristic cocoons. 
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Egq r The eggs are very minute, of a whitish color and laid on 
the leaves in the spring. 

Larva : The young larvre begin their destructive work by min- 
ing the interior of the leaves, but as they increase in size they be- 
gin eating on the surface. When full grown they are from § to 
i inch long with a dark yellowish-green color, tingoi! with red on 
the anterior segments. The segments immediately behind the head 
are covered with short black hairs. 

Pupa : It is in this form that this insect takes on a very 
characteristic appearance. The cocoons resemble very closely a 
grain of oats. They are about J inch long and of a dirty white 
color. Close examination will reveal ribs running lengthwise. In 
the process of making their cocoons the caterpillars are gregarious 
in habits and they" may be found in clusters on smaller twigs. 

The pup» are small and brown in color. 

Adui/t : The adult is a small moth with a wing expanse of 
about i inch. They are so small that one would scarcely notice 
them flying around. The wings are heavily fringed and the fore- 
wings are of a whitish to gray color tinted more or less with yel- 
low. Two large brown spots are noticeable i^ar the middle. 

Hibernation r The bucculatrix hibernate as pupse and emerge 
in the spring. 

Remedies: In case of severe infestations it is advisable to 
prune out and bum twigs containing great numbers of cocoons. 
The San Jose scale treatment during the winter with lime-sulphur 
solution is very effective in penetrating the papery cover of the 
cocoons and aids very materially in controlling this jest. 

Pistol Case-Bearer 
Coleophora maUvorella—RWey, 

AND 

Cigar Casb-Bearbr 
Coleophora ftetckerella — FemaJd. 
These two insects are described together on account of their 
striking similarity in habits and development. They are very in- 
testing little insects and in some respects resemble the bagworms. 
Th^, however, are very much smaller than the bagworm — ^being 
only about ^ inch in length. The larvte do damage by eating on 
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the surface and boring into the buds. They may be carried from 
one part of the country to another on nursery stock. 

The following remarks on the life history applies to both 
species. 

Egq: The eggs are very small in size, scarcely visible to the 
naked eye. They are highly sculptured and cylindrical in shape; 
of a pale sulphur-yellow color and laid loosely and singly on the 
under side of the leaf among the downy hairs. They are from 
1/100 inch to 1/85 inch in length. The incubation period is from 
one to fourteen days. 

Larva : The larvae of tlie Oitiar and Pistol Case-bearers derive 
their names from the shape of the nest they carry about. The 
Cigar Case-bearer is about } inch long. The caterpillar has a 
dark orange color with a black head. The case which is brown in 
color is made from the leaves. The caterpillar of the Pistol Case- 
bearer resembles the bark of the tree. The case resembles in shape 
an old style pistol and is made from excrement and silk. The 
well developed caterpillar attacks leaves, fruit and flower buds. 

Pupa : The pupa case is attached so the head end extends out 
beyond the cocoon. The pupa is brown in both species and about 
1/3 inch in length. Pupal period lasts from ten to twelve days. 

Adult ; The adult forms of both species are small grayish 
moths with a wing expanse of about i inch. The wings are narrow 
and pointed and frilled with long hairs. 

Hibernation : The caterpillars hibernate about the middle of 
September in the larval condition, and produce damage in the early 
spring by boring into the buds. 

Rehedies: Whenever either of these species become numeroiu 
enough to demand attention an application of arsenicals upon their 
feeding places will be effective. 

Apple Maqoot. 

Rhagoletis pomonella — Walsh. 

This insect has not as yet been reported in Indiana, but on ac- 
count of its destructive work in the East, and also the probability 
of its occurrence in this State at any time, a brief description will 
be given. The insect is also called the "railroad worm" on ac- 
count of the habits of the larvte tunnelling through the fruit. It 
has been fotiod in Ohio, and through its own eftorta the Bpr««d 
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baa been slow. It is possible, however, for it to be carried over 
)oBg distances in the larval stage in shipments of apples. 

Eoo; The eggs are very fine — about 3/100 inch long. They 
are spindle-shaped and of a light yellow color. The female pro- 
duces punctures somewhat like the cureulio and lays the eggs be- 
neath the skin of the fruit. The punctures, however, are not quite 
so noticeable and usually appear as small black specks with small 
depressions. 

Labva : The larvfe are about i inch in length, conical in shape, 
yellowish-white tinged with green in color and are footless. The 
lower portion of the head has a number of curved black hooks. 
These are used in rasping into the pulp of the fruit. 

Pupa: The pupte are small, cylindrical, yellowish-brown and 
about 3/16 inch long. This is the hibernating form. 

Adult : The adult fly has two wings and is somewhat smaller 
than the house fly. General color is black with dirty yellow legs 
and bead. The eyes are of a greenish color. The abdomen of the 
male — which is smaller than the female — is marked with three 
whit« bands and that of the female is marked with four bands. 
Both males and females have four black bands across the wings. 

Hosts: Haw, apples, grapes, late cherries and plums. 




THE APPLE MAGGOT. 



Rehbdies: The most successful remedies that have been prac- 
ticed in the East are : First, gathering the fallen fruit ; and, sec- 
ond, cultivating the orchard in early summer to destroy the pupa- 
which have passed the winter in the ground. The effectiveness of 
arsenicals is questionable. 
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Pear Insects. 

The preeediDg list of insects injurious to apples applies almost 
uniTersally to the pear and quince. In the discussion, therefore, 
of the insects affecting the pear there will be no repetition of those 
that have already been discussed in the list of apple insects. The 
following list, however, contains those forms which are more 
strictly of eforiomic importance on the pear. 

Pear Slug. 
Caliroa cerasi — Linn. 

Pear slugs are very common throughout the country and dur- 
ing the past season have done a great deal of damage, not only 
to the pear but also to the cherry and plum. The brown, slimy- 
looking larva; eat the surface of the leaves, causing them to turn 
brown, die and drop prematurely. The teim slug is a misleading 
one, since this is a true insect and the larva of one of the saw-flies. 

Egg : Quite contrary to the rule the eggs are laid within the 
tiwue of the leaf instead of upon it. The adult saw-fly punctures 
the leaf from the underside and deposits its egg near the upper 
surface. The eggs are minute in size, being only about 1/32 of an 
inch long and are nearly transparent. The young larvte hatch out 
from seven to eighteen days after the eggs have been deposited. 

Larva: The moat commonly known stage of this pest is the 
full grown larva. When fully matured it is from ^ to f inch 
in length with a shiny appearance resembling that of the slug. 
The general color of the larva is dark olive green but the head 
is dark brown or almost black. The front segments of the body 
are swollen giving the larva a rather blunt appearance from the 
anterior end. There are 30 pairs of legs, 3 pairs of true legs on 
the thorax and 7 pairs of prolegs on the abdomen. The larval 
period lasts from two to four weeks and during the last instar of 
this period it turns a light yellowish-brown color with a light 
colored head and loses it shiny appearance. 

Pupa : The fully developed "slug" enters the ground for sev- 
eral inches and builds a waterproof case and in this transforms to 
the pupa. In the pupa stage the legs are noticeable, the eyes, an- 
tennie and wing pads of the adult may also be seen. The body in 
the pupa stage is of a pale yellow sulphur color and about ^ of an 
inch long. The eyes in tbis stage are of a reddish-hrown, 
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Adult : The adult is a typiual shiny, black saw-fly about 1/5 
of an inch long, having four wings with a clouded band across the 
middle of each one. When the insect is at rest its wings are folded 
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across the back. The strong ovipositor at the end of the abdomen 
has saw-like teeth and it is used in producing the cut in whieb 
the eggs are laid. In the latitude of Jndiana two generationa are 
produced annually. 

Hosts: Pear slugs may be found on any plants belonging to 
the rosaceous family but their injurious work is done particularly 
on the pear, cherry and plum. 

Hibernation : In the ground in the pupal stage. 

Remedies: An application of arsenicals would always be ef- 
fective but it so happens that the pear slug is often doing a great 
deal of damage at the time the fruit is ripe or nearly so and con- 
sequently the use of the arsenical poison is impossible. As a sub- 
stitute for an arsenical poison when the fruit is ripe, hellebore or 
air-slacked lime should be dusted on. Whale oil soap — 2| pounds 
to 10 gallons of water — is also effective. 

Pear Leap Blisteb-Mitf.. 
Eriopkyes pyri. — Pgst, 

The pear leaf blister-mite has for many years been known as a 
rather serious pest to pear, but within comparatively recent years 
it seems to have turned its attention to the apple foliage and has be- 
come a serious pest on apple in some of the States. In Indiana, 
however, it has not become an apple pest. It is not a true insect 
but a mite and is related to the spiders and ticks. The well known 
red spider that is doing so much damage on the shade trees in the 
city of Indianapolis is a type of mite. The reddish colored blisters 
that sometimes approach black in color and are confluent in ap- 
pearance, often covering the eatm surface of the leaf, are charac- 
teristic of the work of this insect. 

Eaa: The eggs are exceedingly minute and microacopie in 
size. They are laid within t^e blisters in the spring, one angle 
blister containing between 7 and 14 eggs. The incubation period is 
from seven to ten days. 

Advuf: This tiny little mite — microscopic in size — is <H)ly 
from 1/200 to 1/100 of an inch long and is more or less spindle 
shaped. It has two legs and a few bristles on the abdomen, which 
is composed of from 50 to 75 segments. 
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THE WORK OF THE PEAR LEAF BI.ISTER-MITE OS APPLE 

LEAVES AND FRUIT. 

(ATter PuTott. Hodckin, Schoene. New York Eip. Sla.) 

Hibernation : The adults pass the winter in bud scales and iu 
the spring they migrate to the young leaves and produce the charae- 
teriatic blisters. These bliatere are gall-like, corky and reddish to 
black in color, confluent and often spreading over the entire surface 



o£ the leaf. The older blisters will be noticed by perforations or 
tiny openings through which the mites get out from the blistered 
areas. When they work injury on the fruit this becomes very 
much gnarled or dotted in appearance. 

Keuedtes: Lime-sulphur, the same as for San Jose scale, is 
very eflfective. 
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Pear Psyi^la. 



l-'sylla pyric'Aa — Koerst. 

The ps.vlla is a mueh dreaded insect and works great destruction 
where it is found. It is causing serious injury in the States of 
Illinois and Michigan and if it is not already established here. 
there is no doubt about its appearing in our State before very 
long. Its injury is caufied by it^ sap-sucking habit similar to 
that of the San Jose scale. The insects secrete honey-dew like the 
aphids and this causes a sooty fungus to grow on tlie surface of 
the leaves and young shoots. 

Egg: The eggs are orange in color and about 1/18 of an inch 
long. They are pyriform in shape tapering to a fine thread and 
the large end is attached to the bark of the tree. The eggs hatch 
from fourteen to twenty-one days after they are laid. 

Nymph : The newly hatched psylhe are about 1/16 of an inch 
long and oval in shape. The body is marked with yellowish to red- 
dish colored marks which are sometimes black, depending upon the 
age. In the later stages of development wing pads are noticeable. 




Adui.t: In general appearance the adult resembles an aphid 
or plant louse but on close observatl'in it resembles a tiny harvest 
fly or "locust" on account of the shape of the body and texture 
of the wings. The color of the sununer form of the adult psylla 
is crimson marked with brownish black. It attains a si/.e of about 
i of an inch in length and has coppery colored eyes. The winter 
form is very dark. There are four or five broods per season. 
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HiBERNdTiON : The dark winter form hibernates beneath the 
bark of the host plant and emerges in early spring with the swelling 
of the buds. 

Host : Pear. 

Remedies : A winter application of time and sulphur the same 
strength as is recommended for San Jose scale is very effective. 
Those wishing to spray for this pest during the summer months 
may obtain considerable sueoesa by the use of whale oil soap — 2J 
pounds to 10 gallons of water — or by using a 10 per cent, solution 
of kerosene emulsion. Apply the summer sprays with a coarse 
nozzle. 

Pear Thrips. 

Eulhrips pyn^DaJiiel. 
The pear thrips were described in California in 1904, where 
they were observed doing a great deal of damage. Since that 
time they have been a very serious pest to all deciduous fruits, espe- 
cially pear, apple, cherry and plum. Recently it has made its ap- 




pearance in New Yorli State, where it has done a great amount of 
damage to the fruits mentioned above by blighting the stems bear- 
ing the blossom clusters and by feeding on the fruit buds, flowers 
and leaf buds. Although this pest has not been reported from any 
section of our State, yet it seems appropriate that a short dc- 
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seription of it should be given in order that fruit growers may be 
iDformed, since there is a possibility of its gaining a foothold in 
Indiaoa. 

Eqg: The tiny kidney-shaped egga which are microscopic in 
size are laid in the tissues of the blossom, leaf and stem of the de- 
ciduous fruit trees. The sweet cherry seems to be quite a favorite 
plant on which to lay its eggs. 

L^rva; The larval form is very much like that of the adult 
except in size and color and is without wings. They are small, 
soft-bodied, white insects not over l/20th of an inch long when 
full grown. The mouth parts are similar to those of the adult 
and the lart-o? therefore do a great deal of damage. 



Adult: This is perhaps the most destructive stage of this 
pest. The adult thrip is about l/20th of an inch long with a dark 
brovra to almost black color. The insect has four highly Cringed 
and delicate wings. The mouth parts, as in the case of the true 
bugs, are primarily for sucking. The sucking apparatus is made 
up of a broad, conical shaped structure projecting down from 
the under side of the head. The points of the mouth parts are 



D.qit.zeaOvGoOt^lc 



Indiana State Entomologist. 97 



quite sharp and of a homy nature adapted for piercing soft, veg- 
etative tissues. The adult feeds on tlie tender dowers and leaf 
Btnicturea, causinp; severe dama^ to them. 

Hosts : Deciduous fruits are all subject to tie attack of this 
peat. The pear, eapecially the Kiefer and Seckel varieties, are 
most susceptible. Apricots, apples, peaches, plums, sweet aJid 
sour cherries are all included in the thrip's list of food plants. 

Htbbrnation : The adult thrip hibernates in the ground, from 
which it emei^ee from the middle to the latter part of April. 

Remedied: Nicotine sprays have produced very good results 
in controlling this pest, but the best results have been obtained by 
a combination of the nicotine sprays with either the kerosene emul- 
sion or soap solution. 

Plum and Cherry Insects. 

P7i0M CuRCULio — (See Apple Insects), 
Fruit- Tree Bark-Beetle. 
Scolytus nigidosus — Ratz. 

Fruit trees infested badly with the fruit-tree bark-beetle have 
the appearance of having been struck by a charge of birdshot. On 
plum, cherry and peach— if the tree is not nearly at the point of 
death — gnm exndes; but on pear and apple this is not the case. 
If one will observe one of these small openings made by the bark- 
beetle he will see a small black beetle crawling in and out through 
the opening. This is the adult form of the insect producing the 
injury. It is almost a universal rule that trees weakened from 
some other cause are the ones that are attacked by this pest. 

Eoo: The e^s are rather minute in size and are laid in gal- 
leries excavated by the female between the bark and the sap wood. 

Labva: The small larvie are distinctively curved and of a 
whitish color, about 3/16 of an inch long. These tunnel out small 
sized galleries from the main ones produced by the female. The 
larvse mature in about twenty-one days. There are three broods 
in the Central western states. 

Pup* : The pupte are white to brownish in color according to 
age. They are small, only about i of an inch long and show legs, 
antennie and wing pads of the adult. 
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Adui/T: The adult is a small beetle about j of an inch in 
length of uniform black color. Close examination shows that the 
tips of the wing covers and parts of the legs are of a reddish tinge. 

Hosts: Plum, cherry, peach, pear and occasionally apple. 

Remedies: Cut out and burn all dead and diseased wood, as it 
is the diseast^ parts of the tree through which the insect is most 
likely to gain entrance, flood cultivation and fertilizing to produce 
strong healthy trees is the best preventive measure. Goasard of 
Ohio reports good results from whitewashing with salt and a little 
cement added to the whitewash to make it stick to the tree. 

Plum Gouoer. 
Coccotorus scutcUaris — Lee, 

The plum gouger is often mistaken for the plum eurculio but it 
is distinguished from the latter by the absence of the bumps on the 
back. Its injury produces guarled and worthless fruit like that 
produced by the plum eurculio. 

Egg; The eggs are deposited just beneath the surface of the 
plum while the pit is still soft. They are small, whitish to yellow- 
ish in color and hatch about one week after oviposition. 

Larva : The common name of this insect is derived from the 
habits of the larva eating into the pit and feeding on the meat of 
the seed. The larva resembles very much that of the eurculio in 
sine and form but it is of a chalky white rather than of a shiny 
white and does not have the reddish tinge as does the larva of the 
plum eurculio. 

Pi;PA: The pupa stage, unlike that of the plum eurculio, is 
|)a.ssed in the pit of the fruit. 

Ani'i.T: Before the larva goes into the pupa stage it cuts a hole 
through which the adult beetle escapes. The adult beetle is from 
3/16 to i of an inch in length and has a snout about ^ inch long. 
It is of a dull gray color, finely marked with black-brown ; the head 
and thorax spotted with dark lemon yellow. 

Hibernation : Practically the same as the plum eurculio. 

Hosts: Native plum, wild and cultivated. 

RfiMEniBS: The .iamne method, as prescribed in the control 
of the plum eurculio, ban been used effectively and there is no 
doubt about the arsenical poisons such as are used for plum eur- 
culio also being efl'ective. 
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Plum Leaf-Miner. 

Nepticula sling erlande lla- — ^Kearf ott. 

Severe infestations of the plum leaf miner will cause defolia- 
tions of the trees and the early dropping of the fruit. It works 
between the upper and lower epidermis of the leaf somewhat like 
that of the apple miner. The writer is not familiar with its oc- 
currence in Indiana sufficiently to be a serious pest 

Egg : The eggs, which are oval in shape and about 1/75 of an 
inch in len^rth, are laid on the under side of the leaf. On account 
of their minute size and also their transparency they are very diffi- 
cult to find. The incubation period is about two weeks. 

Lahva: The commonly recognized form of this pest is the 
larval condition, together with the damage done. It is a true leaf 



ramer, working entirely between tlic surfaces of the leaves. When 
it is full grown it is of a pale green color — almost white. The head 
is light brown and the body is semi-transparent, showing the dark 
colored alimentary canal extending lengthwise through the body 
like a stripe. The length of a full gro^vn larva is about 1/6 of an 
inch. The shape of the mine is irregular, oval and started from 
the under side of the leaf. As many as a dozen mines may occur 
in a single leaf. 

Pui'.* : When the larvie reach full development they drop to 
the ground, where they make their way into a crack in the soil, 
where thpy make, a^ brownish, flat cocoon. The pupa is very small, 
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not more than 1/12 of an inch long, the tinder side of which is 
yellowish brown ; the upper side of a greenish color. An orange 
taft is quite noticeable on the head through the pupa's skin. 

Aduuf : Kearfott in his original description of the adult form 
of the plum leaf miner describes it as follows: "Head with tuft 
is orange, thorax bronzy black, abdomen light gray, legs yellow 
white, fore wings bronzy black, with white stripe on outer third. 
Hind wings and fringe light gray." 

Hibernation : The plum leaf-miner passes the winter in the 
ground in the pupa stage. 

Hosts : Plum and prune, and may attack apple. 

Remedies: This insect is hard to control but the best results 
may be obtained by cultivating the ground in order to destroy the 
larva: before they have pupated and also the pupie in the cocoons. 
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Cherry Scale. 
Aspidiotus forbesi — JohnsoD. 
This sealq is a native one and is quite common on sour cherries 
throughout the State. It is very often mistaken for San Jose scale 
hut may be distinguished from the latter by its larger size and 
its more or less chestnut brown color. Its life resembles very much 
thiit of the San Jose, to which it is closely related. The remedies 
recommended for San Jose scale are applicable to this pest wherever 
it becomes serious enough to warrant treatment. 

CiiEEBy pRirrr-FLv. 

Rhagoletis cingiilata—Loew. 
The cherry fruit-fly is a close relative to the apple maggot, aJid 
wherever it occurs it works serious damage to the fruit. Although 
this office has not been notified of its appearance in any place 
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within the State, yet it is very probable that it is to some extent 
established here, as it ie known to occur in Michigan. On aocount 
of the close resemblance of its work to that of the plum eurculio 
the damage may easily be attributed to the latter. The habits and 
life of this pest are very much like those of the apple maggot, 
which is described in the insects affecting the apple. The larva 
cannot be distinguished from the apple maggot, and it therefore 
becomes necessary thiit an adult be reared before an infestation of 
cherry fruit-fly can lie diagnosed. The adiilt, however, is smaller 
than that of the apple ma^ot, having a wing expanse of about i 
inch. The color of the body, which is about 1/6 of an inch long. 
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18 olmoet black. The head and legs are light brown and the thorax 
is marked with a longitudinal yellow band. The abdomen is ringed 
with whitish or pale brownish bands. The wings are crossed with 
four dusky bands. 

Grape Insects. 

The insects affecting the grape were pretty thoroughly discussed 
in the third annual report of this department, but on account of 
the supply of these reports having been exhausted for more than 
a year, the following discussion of insects in,iuriou8 to grape seems 
advisable. 

Grape-Berry IMoth. 

Polychrosis rite an a — Clemens. 
This is perhaps the most widely distributed and also the most 
serious grape insect pest in the State. The little dark colored 
worms found on the grapes are the larvie of this species. They 
bore into the green fruit, causing purplish spots to appear resem- 
bling very much those caused by black rot. Splendid opportunity 
is offered by the injury caused by the grape-berry moth for a 
secondary fungous infestation. 



Kgg: The eggs of the grape-berry moth arc not hard to see 
although they are minute in size. They are flat or scale-like and 
appear like glistening white specks on the skin of the grape or on 
the stems close to the fruit. 

Lakva: When the larvte are fully developed tliey arc about 
g inch long, with a dark olive green to a purplish color. The bead 
is light brown and tlie thorax black. The Iwdy is sparingly covered 
with hairs which arise from rather indistinct dark spots. The legs 
are well developed, 
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The first generation of the larvn; pull the clusters of recently 
set fruit together and feed on theni. The second generation web 
several large berries together. 

Pupa: A piece is partially cut out of the leaf by the larve; 
three sides are cut loose and the fourth side left intact; the co- 
coon is completed by folding the free ffldes over and fastening. 



making an int-losure within which the larvie build their silken 
cocoons. 

Pupa ; The pupa is dark green or dirty brown and the insect 
remains in this condition from ten to fourteen days. 

Adult : The adult is a blackish-brown moth which has a wing 
expanse of about J inch. It resembles the codling moth with the 
exception of the dark brown spots. 

HffiEKNATiON : The Winter is passed in the larval stage in co- 
coons on the fallen leavi^. There are probably three complete 
broods in this latitude. 

Hosts: Both wild and cultivated t,'rapes, blackberry, roses, 
iron weed, thistle, sumac, magnolia leaves, etc. 

Remedies: Raking uji and burning or plowing under the fal- 
len leaves in the fall will help materially in controlling this insect, 
and spraying with arsenate of lead, ^ pounds to 50 gallops, will 



D.qit.zeaOvGoOt^lc 



Imdiama State Ext()M(ii.«i«[st. 105 

sueeessfully control the berry moth, 'ibis spraying should begin 
just previous to the opening of the blossoms in the spring and 
should be followed by a second application after the fruit has set. 
A third spraying about the first of July with the same amount of 
poison will be necessary for the complete control. In small home 
\'ineyards it is advisable to "bag" the grapes immediately after 
the fruit is set. This method, however, is impractical where large 
(juantities are grown. 

Kose-Ghafeh. 

MacrodaclyliiS stibsptnosus — Fub. 

This insect derives its common name from its habits of feeding 

on roses and other plants belonging to the same family. It atr 

tacka grapes about blooming time and eats the blossoms and newly 

set fruit, often causing very serious injury. 



THE HOSE-CHAFER. 




(K) AdBll I*Dula. [bl Utvb. Icuiiil d} Mouib paru. ( 


«. U.S. Depl Atr.) 



Egg: The eggs are laid singly in the soil about 4 to 6 inches 
below the surface ; they are deposited about the middle of June — 
each female laying from 12 to 18 eggs which hatch in two or three 
weeks from the time they are laid. 

Laeva: The larvte resemble very much the common white 
grub, except that they nre smaller, beinjf only about 3 inch long. 
They spend the remainder of the summer after hatphing in the 
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ground feeding on the roota of grasi. At the approach of winter 
they bore down beneath the frost line, and do not pupate until 
towards spring. 

Pupa : The whitish pupte are from i to f inch in length and 
are found in spring near the surface of the soil in a more or less 
oval or elliptical cell built by the larvte. They remain in this stage 
±rom two to four weeks, depending upon the temperature. 

Adi'lt : The fully developed roee-chafer is the form most com- 
monly met ivith, except possibly the larval form. The adult beetle 
ia of a light chestnut brown color and is from 1/3 to ^ inch in 
length. The legs, as you will note from the cut, are long, awkward, 
clumsy and spiny. 

Hibernation; A.s indicated above, the winter is passed in the 
larval condition below the frost line in the soil. 

IIo.-TS: The rose-chafer is a very general feeder, and besides 
its injury to the grape, it feeds on the flowers of the apple, plum, 
cherry, peach, vegetables, grasses and grain. 

Kemedies: The fruit may be protected from injury of these 
insects by backing the fruit immediately after it has set. By hand 
picking one may materially reduce their number, but this method 
is generally considered too tedious. .Jarring them into a canvas- 
covered frame which slopes, to a container will get great numbers 
of them when they are numerous and a very strong solution of 
arsenate of lead may be necessary ta effectively control this insect. 
From 5 to 10 pounds to 50 gallons of water will be necessary for 
good results. 

Gr^pe Root-Worm. 

Fidia viliciiJa — Walsh. 

The injury produced by the adults of this insect on the leaves 
is quite characteristic, as they chew the surface of the leaves in 
chain-like patches. On account of the habit of the larvte eating 
on both the larger and smaller roots, it is called the grape root- 
worm. It becomes a very serious pest in light sandy soil and has 
become quite a problem in the grape growing districts throughout 
the range of its distribution, which includes practically every grape- 
growing section of the country. 

Ego: The eggs are deposited beneath the loose bark on the 
old canes in masses of two to three dozen. The single egg, which 
is about 1/25 inch long, is oblong and elliptical with slightly taper- 
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Larva : In this stage of the insect it is rather heavily covered 
with spines and is from 1,'16 to i inch long, depending upon its age, 
and resembling a small grub worm. It is of a whitish color with 
brown head and are entirely root feeders. The larval stage la.'-ts 
eight months. 

Pl'PA: The insect remains in this condition from fourteen to 
eighteen days. The pupa, which is from ] to 1/3 inch in length. 
is whitish in color tinged ivith pink and, as in the case of the Inrvf . 
has nnmerouH spines. 

Adult : The adult beetle is brown in color and well covered 
with grayish hairs. The body is robust with long legs and is about 
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J inch in length. It is in this stage only that the injury is pro- 
duced on the leaves. 

HiBERNATiOM: In the larval state below the frost line in thR 
soil. 

Remedies: The adults may be killed by thoroughly spraying 
with arsenate of lead, 4 pounds to 50 gallons, about the time they 
appear. 

Since the larvie come close to the surface to pupate and as the 
pupie usually die if the cell in which they pupate is broken, thorough 
cultivation sometimes will be found effective. Also by throwing 
well tilled soil up close to the vines will prevent many of the young 
larvffi from working their way through to the roots. 

Grapevine Plea-Beetle. 

ffaltica c!ialybra—l\\. 

This insect is called a flea-beetle because the hind legs have 

thick and well developed thighs, which enables the adult to jump 

for a considerable distance when it is disturbed. This species is 
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quite common in Indiana and it does considerable damage both in 
the adult stage by eating into the buds in the spring and in the 
lurval stage by riddling the leaves as the season advances. 

Ego; The eggs are laid in a re^lar ^oup around the buds 
before the leaves expand. They are about 3/100 inch in length, 
oval in shape, and of a buff yellow color. The incubation period 
is from two and one-half to three weeks. 



Larva : The full grown larva is of a dark brown color dotted 
with rows of blackish tubercles, each of which bears a single hair. 
Its length is about 1/3 inch. The head, prothorax, legs and the 
last segment of the body are black. The larval period lasts from 
three to four weeks, during which time the grubs feed upon the 
upper surface of the leaves. 

Pupa : The larva; form a small cavity very close to the surface 
of the ground by squirming about and in this the pupal stage is 
passed. 

The pupa is reddish-yellow with red brown eyes. On the dorsal 
aide of each segment may be seen a row of short dark colored hairs. 
The time required to pass through this stage is only one week. 

Adult : The adult beetle, which is only about 1/5 inch in 
length, is stalky and of a steel blue to greenish color. The thighs 
of oU the legs are thickened to some extent, but those of the hind 
legs are best developed. 
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Hibernation : The adult beetle hibernates in any sort o£ a pro- 
tecting crevice close to or in the vineyard. 

Hosts: Both wild and cultivated grapes, but is sometimes 
found feeding upon plum, apple, pear, quince, blue beech, and elm. 

Remedies: Spray with arsenate of lead at the strength of 
about 8 pounds to 50 ^llons, as soon as the slightest injury is 
shown on the buds. In small vineyards, hand collecting every 
morning will be effective. 



Grape Leap-Hopper. 
Typhlocyba comes — Say, 

This insect is very common throughout the State. As a rule 
its injuries have not been serious enough to attract much atten- 
tion. As the leaf-hoppers belong to a division of true bugs, they , 
have suclting mouth parts. Each feeding puncture makes a tiny 
white spot, due to the injury to the cells of the leaf and where the 
injury is serious, the leaf has a variegated appearance. Turning 
yellow and premature dropping of the leaves is the result of con- 
tinued and increasing injury. 

Eon : The e^s are sometimes laid singly, but more usually in 
groups of from 6 to 9, just beneath the surface of the leaf. They 
are less than l/3'2 inch in length and are transparent, except just 
previous to hatching, when the eyes of the embryonic n,vmphs may 
be seen as dark specks. The eggs are deposited in the latter part of 
May and the young nymphs hatch from ten to fourteen days later. 
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Nymph A*n> Aduit: The nymphs range in length from 1/32' 
to i inch, depending upon the instar. There are five molts or in- 
Btars, before the adult stage is reached and with each molt the 
wing pads become more conspicuous. While in this stage the insects 
are of a light yellow-green color. The adult, which is about i inch 
in length, is bright yellow and has red markings on the wings. The 
hibernating individuals, however, have more of a reddish east, 
owing to a change from yellow to reddish-orange. 



Hibernation : The winter is passed in the adult stage beneath 
the leaves and rubbish in or about the vineyard. 

Remedies: Results may be obtained by cleaning up fallen 
leaves and refuse in the vicinity of the vineyard, thereby reducing 
the number of hibernating adults. Lai^ numbers of adults may 
be caught on a framework covered over with a canvas which con- 
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tuins a coating of tanglefoot or some other sticky substance. One 
persOD may carry this alongside the vines and another person 
shake them, causing the leaf-hoppers to jump upon the sticky 
canvas. The young may he combated very successfully by spray- 
ing with whale oil soap solution, 5 pounds to 50 gallons, or by 
spraying with a rather strong nicotine solution. This work must 
be done thoroughly and a nozzle adapted for throwing the spray 
material on the under side of the leaves is essential. 

Grape Scaij;. 
Aspidiotus uvae — Comst. 

This scale is found very commonly throughout the State, espe- 
cially in neglected vineyards. It is nsually found on the trunks or 
arms of the vine beneath the loose bark. It has often been mistaken 
for the San Jose scale, from which it is distinguished by the color 
of the scale coverings and also by its size. The coverings are dirty 
gray ranging to yellowish brown. They are quite flat and circular 
with bright yellow apices while at the center they are slightly 
larger than San Jose scale, but are very similar to the latter in 
development Prom 35 to 50 young are bom alive daring May and 
Jnne. The stages of de>v«lopment are practically the same as those 
of the Saa Jose scale, except that there is but one brood a year and 
the hibernating females are almost full grown. 

RsKEDixs : Same as for San Jose scale. 

Grape Leap-Folder. 
Desmia funerahs — Hiibn. 

This pest has been rather serious in some localities in the State 
and it is not uncommon to find youi^ vines on which eveiy leaf 
is afEected. The injury, which consists of eating the tissues and 
rolling the leaves to form a protecting case for the larva when it 
is feeding, is very eharactcristic. 

Egq: The eggs are small and are placed in irregular groups 
on the vine. 

Larva: The larva, which attains a length of about 1 inch, is 
marked with several brown spots on the first two thoracic seg- 
ments. The head and first segment behind the head are brown, 
but the general color is greenish white. When disturbed it be- 
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coines exceedingly active. The larval period lasts from three to 
four weeks. 

Pupa; The leaves that have been curled up by the larva fur- 
uish a. case in which the yellowish brown pupa may be found. 
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Adult: The adult moth is very pretty, with a wing expansi: 
of about 1 inch. Both pairs of wings are black, but the front pair 
bears two wliite spots. The hind pair may have one or two spots, 
depending upon the sex of the moth. The body in botli sexes is 
marked with two whit* bands. 

Hibernation : The winter is passed in the pupal stage within 
the folded leaves. In Indiana there are two broods per year. 

Remedies: Kaking up and burning the fallen leaves in the 
fall or spraying with arsenicals to kill the young larvEe before the 
leaves are folded will effectively control this pest. 

Grape Root-Boreb. 
Memythrus polistiformis — Harria 
This insect has been reported as doing considerable damage in 
Kentucky, and an account of it was also published in the third 
annual report of this office. We have not as yet heard of its occur- 
rence in Indiana. There is little question, howev^, about its soon 
becoming established in the southern end of the State and as the 
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supply of third reports contaiaiQ^ an account of it is out we will 
include here an account given bj' Prof. F. E. Brooks, in Bulletin 
110, of the West Virginia Experiment Station : 

"The mature insect i8 a handsome moth, the sexes of which 
differ considerably in size. The males vary from § of an inch to 
5 of an inch in len^h, and from 1 inch to If of an inch in expanse. 
The females are lai^er, measuring about J of an inch in length and 
H inches in expanse. 

"The general color of both sexes is a dark, lastrous bro^vn. The 
fore wings are brown and the hind wings transparent, bordered and 
ribbed with brown. The abdomen is circled at the posterior mar- 
gins of the second and fourth segmente with bands composed of 
orange and yellow scales intermingled, the lemon-colored scales pre- 
dominating in the front band and the orange in the other. There 
are also spots of similar colored scales on the thorax at the base 
of the wings. As the moths grow old and worn with flight these 
markings are likely to disappear to some extent. The legs arc 
reddish-brown and the antennae of the males brown, marked witii 
metallic colors, and those of the female metallic purple and bronze. 
The antennae of the males are delicately pectinate or fringed. The 
female has a little orange-colored tuft on each side of the tail and 
the male has two tufts on each side, the middle pair being longer 
than the other. 

"Eoo: The egg is oval in outline, slightly flattened at the 
sides with one face evenly convex and the other marked by a deep 
longitudinal furrow or groove. 

"Lakva: It is in this stage alone that the insect is capable of 
doing any injury. When first hatched the larvte are very small, 
being only about 1/25 of an inch in length. They are whitish in 
color with brown heads, and are sparsely covered with stiff hairs. 
When full grown some specimens attain a length of If inches. As 
soon as the young borer is out of the egg which, as stated, is on 
the ground at the time of hatching, it begins to work its way down- 
ward through the soil, evidently trusting good fortune to guide it 
to a grape root. The borer, after finding the root, first eats its 
way through the outer bark and then begins to excavate an irregu- 
lar burrow, which at first is confined to the softer portions of the 
bark. At the beginning this burrow may encircle the root several 
times, but later, as the borer increases in size, it is made to run with 
the grain of the wood and may be extended either towards or from 
the base of the root 
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"Pupa: When the larva is full grown and ready to pupate 
it leaves the root and ascends to near the surface of the ground. 
Here it constructs a rough, elongate cocoon, froni | to IJ of an inch 
in length, which is composed outwardly of grains of earth and ex- 
crement and lined with tough silk. Within this cocoon it trans- 
forms to a pupa of dark brown color with yellow bands encircling 
the abdomen. The cocoon stands perpendicularly in the ground, 
wi& the upper or head end beneath the surface. When about to 
emerge the moth works half the length of its pupa case out of the 
cocooD and then escapes from the case through a slit in the back. 
The discarded case la left with one end adhering in the cocoon and 
the other projecting above the ground." 

Grape Cine-Bober. 
Amphii;eru3 bic-audatvs — Say. 

The writer does not know of the occurrence of this insect in 
the State and Blatchley, in his Coleoptera of Indiana, does not 
report it as being found in Indiana. Casey, however, says that it 
is found here ; but in any event, it is one of the common pests of the 
grape. In some restricted localities, moreover, it may become very 
serious. A description of the adult and its work is herewith given. 

Adult : The adult beetle is brown in color and about, J inch 
long and more or less cylindrical in shape. The male is dis- 
tinguished by rather long protuberances near the end of the wing 
covers. The wing covers are marked with coarse irregular puno- 
tures. 

Injury: As the common name indicates, the injury caused by 
this insect is by boring into the eanes,' usually at the axil of the 
shoot. It is probable that the adult digs these burrows for food, 
but their work seems to he prompted more or less by a malicious 
inclination. 

Gr.wecanb GaiiL-Maker. 

Ampelogypter sesostris — Lee. 

Although this form has been reported as injurious in our neigh- 
boring State, Ohio, by Professor F. H. Webster, we have not as 
yet had it brought to our attention in this State. There, however, 
is no doubt about its existence here and there is a probability of 
its becoming serious. The injun,- results from the e^-laying punc- 
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tures in the canes which cause galls to form about 1 inch long and 
almost twice the diameter of the cane. The galls are deeply 
scarred on one side. 

EgO: The female burrows out a pit in the cane with her snout 
in which she deposits a very small, whitish or yellowish colored egg. 
The location of the egg-laying injury is at the joints of the canes 
out beyond the outermost fruits. 




t view. M Lervs, i 
er P. M. Webuer, Ohio Eip. SU). 
Htinc eu'- (AtUr Brooke. 



Larva : The larvte are yellowish colored footless gnihs and a 
little less than ^ inch long and are slightly curved. The larval 
period lasts from eight to ten weeks. 

Pupa : The pupa resembles very much that of the same stage 
in the plum curculio with the exception of not having a spine. 
This stage is passed within the burrow in the caue. 

ADUI..T: The fully developed beetle is i inch long and of a 
reddish-brown color. The back is slightly curved and is finely 
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jiencilert with longitudinal grooves. The grapecane gall-maker is 
one of the snout beetles and may be distinguished from the cur- 
eulio by the absence of the tubercles which are so prominent on 
the latter. 

IlffiEENATiON: The winter is passed in the adult stage in lo- 
cations similar to those of the plum eurculio. 

Remedies : Cut out and bum the galls that can be found dur- 
ing the latter part of July. The application of arsenicals for the 
other common grape pests will undoubtediy prevent this insect 
from doing any damage. 

The AciiEMON Sphinx, 

Phf'lus achemoii — Dru. 

This is the most common species of the larger caterpillars and 
moths found working on the grape in Indiana. It has frequently 
been sent to thp offii-e for identification although in no case has 
it bec'U found in numbers sufficient to be regarded as a serious 

pest. 




THE LARVA OF THE ACHEMON SPHINX. (Third AiibimJ Report. 



Egg: The eggs are usually laid singly on the foliage and are 
of a more or less round or ovoid shape, and are approximately 
1/16 inch long. 

Larva: The young larvre are light green and as they grow 
later turn to a reddish-brown color. The reddish-brown horn which 
is so conspicuous in the early part of the larval periods disappears 
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with the later molbs and in place of the horn a shiny, almost black, 
"eye-apeck" appeais. When full grown the eaterpillars are about 
i inch long with six greenish or creamy white spote on each side of 
the body from the second to the seventh segment. 

Pupa : The pupce are large and of a dark brown color. They 
are distinguished by having a sharp spine on the last abdominal 
segment. Their place of pupation is several inches below the sur- 
face of the soil. 

Adult: The adult moth is of a general grayish color with e 
more or less brownish cast; mottled with light brown, and marked 
with darker brown spots. The hind or under wings are pink and 
the body has a decided reddish tinge. Each pair of wings ia 
marked with a large triangular brown spot at their base. 

Remedies: Hand picking is practical in small vineyards, but 
where larger areas are to be treated, an application of arsenieals 
at the time the young larvm appear is recommended. 

Insects Iiyiiring Strawberries. 

Str-vwberby Root Louse. 

Aphis /orfccsi— Weed. 

(See Aphids.) 

Straws EREY Leaf-Roller, 

Ancylis comptaiia — Prohl, 

This pest is a native of Europe, but like the Brown-Tail iloth 

is not very injurious there. In this country it frequently becomes 

a serious problem to strawberry growers and local outbreaks have 

been very common in the northern part of the State in recent years. 

Like the grape leaf-folder, the larva of this insect has the habit 

of folding or rolling up the leaves. This affords protection for 

the larva while feeding on the leaf tissues and in consequence of the 

injury the leaves turn brown and die. 

Ego : The eggs are quite minute and are of such a light green 
color it is difficult to see them. They are ovoid in shape and fiat^ 
tened on the side where they are attached to the leaf. They are 
deposited in the early spring and hatch about one week later. 

XjARVA: It is in this stage that the insect is most commonly 
known to the strawberry grower. When full grown it is about 
i inch loi^ with a bright brown colored head. The iirst segment 
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behind tbe bead ia also browo. Tlie geoeral color, however, is deep 
green. Wien disturbed these insects become very active, as do the 
grape leaf-rollers. The newly hatched larvte have a very inter- 
esting inatinctive habit of eating into the mid-rib of the leaf, ap- 
parently to weaken it. This makes the folding of the leaf com- 
paratively easy. The larval stage lasts about one month. 



THE WORK OF THE STRAWHERRY I.KAF-ROI.LEn (Semnd Aimittl RfDort.) 

Pu'PA: The pupal period is spent within the folded leaf. It 
is of a light brown color and about } inch long. 

Adult : Tbe late J. B. Smith of New Jersey Experiment Sta- 
tion has described tlie adult as follows: "The adult moth is small, 
measurini^ with expanded wings about 2/5 of an inch. In general 
color it is somewhat reddi.sli-brown, the fore wings streaked and 
spotted witli black and white as shown in the illustration. When 
the wingfl are folded the dark area at the base forms a somewhat 
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uoDspicuous deeper brown patch in the middle of the back. The 
hind wings are of a aoft, dark smoky-gray, and both wings have 
long fringes. The insects fly readily during the middle of the day, 
and run rapidly on the leaves, diving to the under side or into a 
fold so quickly that it requires close watching to follow their move- 
ments. From the fact that newly set fields are often infested, it is 
probable that they fiy for some distance to seek their food plant ' ' 

The second brood is found on blackberry and raspberry stock 
as well as strawberries. 

HtBEBNATiON : Thc pupiB of the second brood pass the winter 
in the folded leaves. 

IteuEDiES : If treatment is neglected until after the leaves are 
folded, notiiing can be done in holding this pest in check. Since 
the occurrence of the young larvce depends lai^ely upon tha season 
it is important that the grower keep dose wat(di for the first ap- 
pearance of the young and apply arsenate of lead, 3 pounds to 50 
gallons, Bs soon as he notices them. The number of adults can be 
greatly reduced by mowing the infested patches after the fruit is 
taken oflE. This, combined with the spraying with araenicals, will 
readily control this insect. 

Strawberry Saw-Fly. 
Monostegia ignota — Norton. 

The larva of this insect resembles that of the currant saw-fly 
and is sometimes a rather serious pest ; but being a leaf feeder it is 
readily controlled. 

Eaa: The e^s are pure white in color, tapering at each end 
and are about 1/20 to 1/25 inch long. They are deposited singly 
on the under side of the leaf just beneath the epidermis. 

Larva : The full developed larva is between J and 3/5 inch 
long and of a beautiful deep green color. The head is decidedly 
brown and the body, which is much wrinkled, is marked with one 
dorsal and two lateral obscure blackish stripes. The larval period 
lasts from fourteen to sizteen days. 

PuPA: The larva works down into the ground about 1 inch 
below the surface and there builds a thin silk lined earthen cell, 
in which it pupates. The pupa is about i inch long. 

Aduivt: The adult is a typical saw-fly of black color with 
four well veined wings. The length is about i inch and the abdo- 
men is marked on either aide with cream colored spots. 



D.qit.zeaOvGoOt^lc 



122 



Fifth Annual Report 



Hibernation : The larva enters the ground in early June and 
remains there nntil the following spring when pupation takes 
place. 

Remedies: Tlie larvEe are readily killed by the use of an ar- 
senieal, for the application of which see Strawberry Leaf-Roller. 

Strawberry Crown- Borer. 
Tylodeitna fragrarue — Riley. 

This insect is best known by its larva, which is a small white 
grub working in the crown of the plant, girdling it so completely 
that the center may be readily pulled out. Affected plants are 
usually much stunted in growth or entirely dead. This pest has 
done considerable damage in the strawberry fields in the vicinity 
of Borden, Indiana. 

Eoo : The eggs of this pest have not as yet l>e«i observed by 
entomolf^LSts. Careful search in the infested fields have not re- 
vealed them. 

Larva : This is a typical curculio larva, legless and not more 
than i inch long, rather wrinkled and to some extent curved. The 
general color is whit« with the head light brown. 

PiiPA: This stage resembles very closely that of the plum cur- 
culio and is found in the feeding burrows of the lame. 




Adult: The adult is a curculio beetle somewhat larger than 
the grapecane gall-maker with a dark brown head and a still 
darker thorax. Each wing cover is marked with three more or 
less well defined black spots on the edge. 

Hibernation: The adult beetle hibernates in the ground. 

Remedies: On account of tlie inability of this pest to fly — its 
\-.ings being useless — it is rather rendiiy controlled by plowing out 
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and burning the plants from the infested fields. Therefore using 
uninfested plants and locating the patch as far as possible from 
the old patch will keep thLi insect from getting a foothold. 

Strawberry Root worms. 

The rootworms are the larvo; of three of the very common 
Chrysommelid beetles in this State. These larvte are readily dis- 
tinguished from those of the crown-borer by the fact that they are 



much thicker, more curled, and have three pairs of legs on the 
thorax. Dr. S. A. Forbes, State Entomologist of Illiuois, has well 
worked out the life history of these pests and we are inserting the 
following from his thirteenth annual report. "The larva of 
Colaspis appears early in the season, and does its mischief chiefly 
in the months of April and May, the beetles lieginning to emerge 
in June. That the eggs are laid in the preceding year is highly 
probable, in which case the species hibernates in the egg. Typo- 
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phorua, on the other hand, uertainly passes the winter as an adult, 
doubtiess laying its eggs in spring, and making its principal at- 
tttckB upon the plants in June and July, the beetles emerging in 
the latter part of July and early in August. Qraphopa hibernates 
in the larval condition, pupating in the spring, and emerges in May 
and June. The eggs are probably laid in July, and the larvs maJce 
their attack upon the plant in August and September, , ." 

The following is a description of the insects in the order of 
their eeonomie importance. 

Typophorus canellus — Fab. 

This insect is only \ inch l(Hig, oblong and oval in shape It 
is so variable in color that seven colored varieties are known. The 
colors range from wholly black to reddish and yellowish, with and 
without spots on the wing covers — the number of spots varjnng 
from one to three on each cover. 

Colaspis brunnea — Pah. 

Thi.s species is slightly larger than the preceding one, but about 
the same general shape. The legs are of a paler color aad the 
general ctdor of the insect is yellowish, tinged with brown to red- 
dish. It is readily confused with some of the color types of the 
above species. 

Oraphops pubeseens — Mels. 

This beetle is oblong and more slender and cylindrical than the 
preceding. It is a little less than ^ inch long and of a bronze color 
and is sparaely covered with pubescence. 

Remedies: The adults of all three insects are leaf feeders and 
may be controlled by spraying with 3 pounds of arsenate of lead 
to 50 gallons of water, Badly infested fields should be handled the 
same as those infested with crown-borers. 



Insects Injuring Currants and Gooseberries. 

Imported Cubrant-Worm ob Saw-Fly. 
Pteronus ribesti — Scop. 
This is one of the most common well known insects of the cur- 
rant and gooseberry and perhaps the most destructive. It b^fias 
its work early in the spring by skeletonizing the leaves of tiie cur- 



D.qit.zeaOvGoOt^lc 



Indian 



iTATK Entomologist. 



125 



rants and gooseberries. There seems to be no variety that shows 
in any degree a resistance to this pest. It was introduced in America 
in the middle of the 19th century and now is known in practically 
all locations east of the Rocky Mountains, where its hosts are 
grown. 

EoG: The eggs are laid in rows on the ribs of the leaves. They 
are small and whitish and hatch from four to ten days after ovi- 
posiljon. 




Labva: The larva; are whitisli-greeu to gras»-green in color, 
depending on the molt. The head is black and the body is covered 
with black spots during the early instars. The full grown larviE 
obtain a length of about J inch. 

Pupa: The brownish cocoon made of rather tough silk may 
be found in the ground or among dead leaves beneath the bushes. 
This contains the pupa, which is almost ^ inch long. 

Adult: Like the Btrawberry saw-fly, the imported currant- 
worm is a typical saw-fly about 1/3 inch long. 

Remedies: See Native Currant- Worm. 
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Imported Ci'rr ant-Borer. 
Acgeria tipuliformis — ^Clcrek. 

This is another European pest that has found America more tw 
its liking than its native home. The insect attacks both goose- 
berries and currants and by tunneling through the canes kills 
them. In the prominent gooseberry and currant sections of tha 
country it has proved itself to be a very serious pest. 

Ego: Tlie eggs, which are laid in late spring in the axila of 
the leaves, are small, spherical in shajie and of a brownish color. 

Larva : Upon hatching the young larva bor^ into the cane to 
the pith, in which it works. "When full developed it is about i 
inch in length and of a pale yellow color with a brown head. 

PuPA; The larva before it passes into the pupa stage cuts a 
hole for the emergence of the a<lult and fills it with borings and 
then pupatca. The pupa is shiny, yellowish brown and is about | 
inch long. Empty pupa cases are often found partially extendius 
through the opening through which the adult moth emiTgcj. 

Adi'lt: The adult is a typical clear- winsrcd moth much like the 
adult of the peach-tree borer, except in size. The moth is of a 
striped black color with four bright yellowish bands — one around 
the neck and tlie other three on tlie abdomen. The tip of the abdo- 
men is tufted with long hairs and the wings are striped with black. 

Hemed!!'-'^; The aifected canes are distinguishi'd by the with- 
ered yellowish appearance of the folige. These should be cut out 
and burned as soon as they are dist'overed. 

Native Curhant-Worm. 
ih/mnomic.hiis appeiidicutal us — Ilartig, 
This form is not so injurious iis the Kumpean. but its distribu- 
tion is verj' wide. It is often found associated with the imported 
currant-worm. The habits are quite the same as the preceding, 
but the larva may be distinguished by its uniform dull greenish 
blue color with a black to partly green head. The larva of this 
insect is about 1/3 smaller than the precedini; — a I'haracteristic 
by which it may be readily distinguished. The cocoon — unlike 
the preceding — is fastened to the stems of the leaver and bushes. 
The adult saw-fly is black mth a yellow head and straw yellow 
legs. It is somewhat smaller than its European relative, but may 
be controlhfl bv the same nieasiirfis as are recommended for the 
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European species. There are two broods of the native currant 
worm, as is the case with its European relative. 

Remedies: When the larvae appear the most practical method 
of control is spraying with arst.iicals. If, however, remedial 
measures must be taken after the fruit has set, it is advisable to 
use hellebore, as there would be danger of arsenate of lead adhering 
to the fruit. 

Currant PBmT-FLT. 

Kpoclira cnnadensix — Loew, 
This pest is a member of the same family as the apple maggot 
and the cherry fruit-fly. It has recently been reported from the 
northern part of the State by Mr. Morrison, a deputy of this de- 
partment. In Maine, Colorado and Montana it is almost impossible 
tc grow either currants or gooseberries free from the maggots of 
this insci-t. In Montana the entire crop is often lost because of 
its ravages. The injury is caused by the lar\'(e boring into the skin 
of the fruit and feeding on and around the -seeds, causing a pre- 
mature ripening and dropping of the berries. 



Egg: The e^s are laid singly, just beneath the skin of the 
berries. A single female deposits from 150 to 200 transparent 
or whitish colored eggs that are scarcely 1/25 inch long. The e^s 
hatch from five to seven days after being deposited. 



joovGoOt^lc 



128 Fifth Annual Report 

Larva: Thia stage resembles very much that of the corre- 
spondiug stage of the apple ma^ot. When full grown the larva 
is more or less glossy, creamy white and about | inch long. The 
duration of this stage is three weeks. 

Pupa : The larva when full grown drops to the ground where 
pupation takes place. The pupje are very much like those of the 
apple maggot. 

Aduut : The adult fly is yellouish-brown in color with wings 
banded like those of the cherry fruit-fly. The abdomen ia long 
and tapering making the adult insect about 5/16 inch long. 

Hibernation : The winter is passed in the pupal state an inch 
or so beneath the surface of the soil. 

IteHEDiES: Chickens are fond of the maggots of the currant 
fruit-fly and therefore by allowing poultry to run among the 
bushes good results may be obtained. Fallen fruit should be picked 
up and burned every few days. The same methods that have been 
suggested for the control of the apple maggot and cherry Eruit- 
fly should apply also to this insect on account of its striking simi- 
larity in habits to them. 
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MISCELLANEOUS FIELD CROP AND GARDEN 
PESTS. 

Tarnished Plant-Bog. 
Lygvs pratensis—lAxm. 
Thia insect is perhaps the most comraon of the true bugs (with 
sucking mouth parts), 

CoUeetions of insects made from widely separated points in 
the State always show a large number of these insects among them. 




On account of its being inconspicuous and sTiiall, it has had little 
blame placed upon it for the great amount of damage it has done, 
but since its life history has been more closely investigated it has 
been found to be an exceedingly serious pest. Tlie well known 
trouble of stop-back of the peach— formerly accredited to a mite — 
has been shown by Dr. E. A. Baek and W. J. Price to lie the work 
of this insect. Professor E, B, Taylor has shown that much of 
the "dimpling" of apples is caused by egg punctures of this pest 
find not always by curculios as is usually supposed. The common 
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"buttoning" of strawberries is attributed lo the feeding of this 
insect. It is a very general feeder and attacks all sorts of garden 
crops, flowering plants, young trees, shrubs and is very commonly 
found on the ragweed. 

EoQ r The e^s are very small, being only about 1/32 of an 
inch long and of more or less elliptical shape and tapering at the 
smaller end. The eggs have been discovered in the ^ple but have 
never been observed on any other one of the numerous host plants. 

Nymph t The c vrnphs are from 1/20 to 3/16 of an inch long, 
depending on the instar. The color is yellowish to olive green and 
after the second molt they have five blackish spots, four on the 
thorax and one on the middle of the back. It requires four weeks 
f<:r the newly hatched, tarnished plant-bufiB to reach the adult 
sta^. 

Addlt: The fully grown plant bugs are about i inch long 
and are exceedingly variable both in color and markings. The 
color is dull yellowish-brown to almost black and variously streaked 
or spotted. The thorax is striped with black. 

HiBEitNATiON : The adult hibernates beneath rubbish, trash, 
boards, etc. 

Remedies: Clean cultural methods is perhaps the best pre- 
ventative measure and will result in a materiallv decreased number 
of this insect. Cut and bum the weeds about the place and clean 
up all boards and rubbish. When the insects are found doing 
damage on the plants, spray with 10 per cent, solution of kerosene 
emulsion. 

White Grubs. 
Lachiioste rna — sp p . 

The common white grubs or grubworms are very common in 
lawns or grass lands and may be seen in great numbers in fur- 
rows of newly broken sod. These are the larvse of the May beetles 
or June hugs. They feed on the roots of corn, strawberries and all 
sorts of garden crops. The larvte of the differwit species are practi- 
cally indistinguishable and since it is the larval form that is most 
commonly known by the casual observer, the whole group will be 
considered in connection with this discussion. 

Eofl: The eirgs are pure shiny white, ovoid in shape, about 
1/10 inch long. The eggs are laid in the latter part of spring in a 
ball of earth below the surface of the soil and hatch about fourteen 
days after oviposition. 
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Labva: These are too well known to justify anything more 
than the briefest sort of a description. The head is large and the 
body is milky-white. The brown abdomen is thicker at the posterior 
end than at the head end. The posterior end of the abdomen is 
often very dark to almost black in color. The length of time tiiat 
this insect remains in the larval stage is either two or three years. 
When unearthed by a plow or in any other way they are found 
curled up in an almost semi-circular manner. 

Pupa: In this stage of development they are found in earthen 
ehelis about 4 inches beneath the surface of the soil. They are 
very delicate, whitish in color, and about 1 inch long. 



I 



THE LARVA AND ADULT OF THE WHITE GRUB. (Sffiond Anniud Roportl 

Adult: The color of the adults range from a blackish to a 
light yellowish-brown, depending on the age and also the species. 
They are commonly found flying around the electric street lights 
in cities or towns. The adults have a great number of host plants 
and do their feeding at night on the foliage of shade trees^ fruit 
trees, grape vines, etc. 

Remedies : If hogs or poultry are allowed to run upon newly 
plowed sod land they will greatly reduce the numbers of this in- 
sect. Crows and blackbirds also pick up a great many of the larvte. 
Deep plowing and harrowing will break the pupal shell in which 
the tender adults spend the third winter thus greatly reducing 
the numbers. Such crops as strawberries, where a great injury is 
caused by the grubs feeding on the roots of the plant, should not 
follow a grass crop. Instead, the gntas crop should he followed 
by some other crop before strawberries. fJarOen vogettibles in sen- 
em] should be planted. 
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Wjkewokms. 
Family Elateridx. 

These are the larva; of the little brown click beetles, so eallad 
because of their habit of flipping up in the air if laid on their 
baclcs. During: the past season we have had numerous reports of 
wire worm injury to potatoes and peony roots. Often these 
"worms" bore into seed corn or wheat after it is planted, killing 
it and making resoeding necessarj'. The life history ia like that of 
the white grubs, but as yet has not been thoroughly worked out. 

£gq: The eggs are laid in old sod land. 

Larva: The wireworras are usually about an inch long and 
when full grown are very slender. They are rather hard, glistening, 
light brown creatures and to the casual observer look very mucb 
alike; yet by the scientific men they are readily distinguished by 
the rfiape of the last caudal segment of the abdomen. The insect 
remains in the larval stage from two and one half to four andone- 
balf years. 

Pui'A: The yellowish colored elongated pupee are found in 
earthen cells, very much like the ])receding forms, during the sum- 
mer betifreen the second and fourth years of the insect's life. 
Emergence from the pupal condition takes place in about one 
month, but the adult does not come out from the soil until the 
following spring. 

Adijlt: These are called click beetles because the habit 
(which has been mentioned before) is the result of a peculiar 
joining of the thorax to the abdomen and by a spine on the thorax 
which works with internal muscles to produce a sort of a spring. 
The color is from brown to black and is variously marked, depend- 
ing ufion the species. The size ala» depends upon the particular 
species. 

Remedies: The remedies for this pest are practically the same 
as those for white grubs. Perhaps no other measure is so efBeient 
as late summer or early fall plowing. 

The Cutworms. 

Family Noctuidte. 

The cutworms are the larvae of a family of dark colored and 

variously marked mnths. They are therefore true caterpillars. 

Because of the fact that so many people mistake the work of the 
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white grubs and the wireworms for that of the cutworms, it U 
often very hard to recommend a treatment unless specimens be 
sent to the ofBee for identification before a recommendation is 
made. The main purpose of giving a brief life history of the va- 
rious pests is to enable the fanner to determine at least the family 
to which the insects causing him trouble belong. The injury 
caused by cutworms is noticed most especially on young com, 
wheat, cabbage, tomatoes, beans, peas and garden crops in general. 
They are very ravenous feedera and usually do their destructive 
work under the cover of night and hide during the day at the base 
of the plant on which they feed. On cabbage, corn, etc., they have 
a habit of eating off the stems, just at the surface of the ground, 
causing a wilting and drying up of the plant. 



EoG: The eggs are laid from the middle to the latter part of 
the summer in patches on the leaves and stems of grasses or weeds 
or any other available vegetation. The individual eggs are fan- 
tastically sculptured. 

Larva : The young caterpillars hatch in early fall and feed 
on the roots of plants on which the ej^s were laid. The larvm 
are typical caterpillars with sixteen legs (three pairs of true legs 
on the thorax just behind the head and five pairs of prologs on the 
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abdomen). This together with the color will distin^sh them 
from the wireworms and the white grubs. The body is thick aad 
cylindrical with a more or less greasy appearance. It is of a dark 
green, dingy brown or gray color, variably marked, spotted or 
striped. The full grown larva ia from 1 to 2 inches long with a 
dark brown head. The duration of this stage ia about six months. 

Pupa : The pupa, which is about 1 inch long, is usually of a 
bright yellowi^ or reddish-brown color, depending on its age. 
It may be found in earthen cells from 3 to 6 inches below the soil. 
It remains in the pupal condition for abont one month. 

Adult : Tlie adult moths are night flyers and feed on nectar. 
The front wings are variable in color — either a dark dull brown, 
yellowish-brown, reddish-brown, or gray — marked with dark or 
light spots or bands, depending upon the species. The hind wings 
are of a uniform lighter color with the edges often lightly darker 
than the remainder of the wing. 

IIiBEEMATiON : The half grown larvse pas the winter in cells 
below tlie frost line in the soil. 

Remedies : Late fall or early spring plowing is quite effective 
if poultry ia allowed to follow along behind the plow and pick up 
the larviK, Clean cultural methods and early plowing under of 
the weeds to prevent the moths from laying ^gs on them is im- 
portant. Poison bran-mash has been found effective in destroying 
this pest. It should be applied in infested fields in late afternoon 
several days before the plants are set. TiVhen seeds are used instead 
of transplants, the pnison mash should be applied at seeding time, 
ilarket gardeners and florists protect their newly set plants, such 
as cabbage, tomatoes, asters, etc., with tin or paper cylinders sunk 
into the soil around the stems of the plants. A good type of tin 
cylinder for this purpose may be made by taking the bottom off of 
an ordinary tomato can, and where only a small number of plants 
are to be protected this method is perhaps the most practical. 

Tomato Sphinx. 
PhUgethontius sexta — Johannsen. 
The distribution of this insect is very great and on account of its 
being such a large larva and having a more or less terrifying ap- 
pearance, numerous requests come to this office for remedies. This 
insect is very closely related to the tobacco worm and the life 
history and control of both is practically identical. The tomato 
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sphiuz is commonly foimd feeding on tomatoes, potatoes and other 
members of the SoloDacete family, and tobacco. 

Egg : The e^s are laid singly on the under side of the leaves, 
from which the larv^ hatch in from four to six days. They are 
about 1/25 of an inch in diameter, pale green in color and apher- 
cial in shape. 

Larva : The tomato sphinx in this stage of development is deep 
green in color with seven white simple oblique stripes on each side 
of the body. The length is from three to four inches and like all 
typical sphinx caterpillars, the larva has a promin^t reddish 
spine or horn near the posterior end of the aMoroen. Although 
it is commonly supposed that the caterpillar stings with this horn 
or spine, it is absolutely harmless and may be handled with im- 
punity. The duration of this stage is about three weeks. 

Pupa : The pupa is deep brown in color and about two inches 
long. It is found in an oval cell from four to six inches below the 
surface of the soil. It remains in this condition about three weete 
before the adult moth emerges. The pupte of this group of moths 
are characterized by having a peculiarly handle-shaped process at 
the head end. This structure is often referred to as a jug handle. 

Aduut : The front wings of the adult moth are brownish-gray, 
marked with black. The hind wings are marked with three more 
or less distinct white bands. The abdomen has six large, bright, 
orange-yellow spots on each side. The wing expanse is nearly four 
inches, but the length of the body is only about half that much. 

Remedies : It has been dem(mstrated by Prof. A. C. Morgan, 
of the Alabama Experiment Station, that the pupae die in the pupal 
cell when the latter is disturbed. Hence, plowing and thorough 
h&rrOwing in late fall will destroy the hibernating pupie. Hand 
picking and sprtQ'ing with arsenicals will be effective against the 
lame. 

Thb Sthipee Oucumber-Beetle. 
DiabroHca inttata — Fab. 
This little beetle is perhaps the worst pest of squashes, melons 
and cucurbitateous plants throughout the State. Although it is 
very common, there are many people who do not know how to com- 
bat it. It is a voracious feeder and as it is particularly fond of 
the young plants, it often kills oat the entire patch, making re- 
planting necessary. 
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En(! : The eggs, which are oval in shape, yellow in color and 
about 1/40 inch long, are laid singly in the cracks in the soil. A 
single female deposits about one hundred eggs, which hatch in 
about a week. 

Lahva : The larvre are a little more than 1/5 inch long, some- 
what resembling small wireworms, only being white in color with 
head and last segment dark brown. The first segment behind the 
head is slightly lighter in color than the head itself. The young 
larvie bore into the roots of plants and the latter often wilt and die 
as a result of this work. This stage la^ts about one month. 

PuTA : The pupa, which may be foand in an earthen cell, is 
delicate and white. 




(Alt« Chittudn, U. 8. Dept. ol Agr. 



Aduivt: It is in this stage that the insect is most commonly 
known and in most cases the adults do the greatest amount of dam- 
age. The beetles are a little less than i inch, long and about half 
as wide. They are of a lemon-yellow color with three black stripes 
on the back and mtb a black head. 

HiBEHNATiON: Any available shelter on or near the feeding 
ground furnishes a place for the adults to pass the winter. 

Bembwbs : Covering the hills over with a dome-shaped screen, 
or any sort of a mosquito netting is very practical for small areas 
(and may also be used to advantage in large areas) and will pre- 
vent the adults from getting in their injurious work while the plants 
are small and tender. Planting such crops as beans or squash earlier 
than the regular crop is planted serves very well a» a trap crop. 
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This used in connection with keeping the regular crop dusted with 
some substance such as air-slacked lime, tobacco dust or pyrethmm, 
will result in a very effective control of this pest. Perhaps the 
best remedy is to spray the plants with arsenate of lead, about three 
pounds to fifty gallona. This must be done Uioroughly, as the 
beetles will feed on the area-s of the leaves that are not reached in 
case thorough work has not been done. 

Squash-Bug. 

Anasa trixtis — DeG. 

The black squash-hui; or stink bug, as it is cuininonly called, is 

too well known to Indiana growers of cucurbits to need much of an 

introduction. This form causes injury to squash, cucumbers and 



THE ADULT OF the SQUASH-BUG. EnlmgBd flbouUM timai. (Ori*iiial.) 

melons in three ways : First, by sucking the juices of the plant ; 
second, by injecting into the plant saliva which poisons the cells 
and causes the wilting and drying up ; and, third, by carrying the 
melon blight bacteria. This is one of the most injurious pests that 
attack cucurbits. 

Eoo : Tlie eggs are comparatively large and being a pale yellow- 
brown to ft dark brown color — depending on the age — and also 
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being laid in groups on the under side of the leaves are readily 
found by a careful search. The groups contain from a half dozen 
to a dozen and a half eggs.' The individual eggs are about one- 
sixteenth of an inch long and more or less oval in shape. The 
incubation period is about two weeks. 

Nymph : The newly hatched nymphs are very hi^ly colored 
at first with crimson and green — the crimson soon turning to black. 
The young bugs resemble the adult more or less in shape, but the 
wings are lacking. The duration of this stage is from a month to 
six weeks, during which time there are five molts. The length of 
the nymph is from ^ to ^ inch. 

Adult : The full grown squash bug is about J inch long, with 
win^ of a dirty blackish brown color. The under side of the ab- 
domen is tinged with yellow and the upper side is striped trans- 
versely with yellowish bands. When at rest the wings are folded 
across the back, leaving a triangular space between them. 

Hibernation: Adult squash-bugs pass the winter under dead 
vines, rubbish, etc. 

Bemedies: Very good results may be obtained by laying boards 
near the food plants of this insect and collecting the bugs from 
under them by hand early in the morning. When cucumbers and 
melons are the main crop, planting a trap crop of squash is rec- 
ommoided. The nymphs may be killed by spraying with kerosene 
emulsion. This, however, is not effective against the adult. Pick- 
ing off and burning the ei^g masses will prevent a lai^e infestation 
of nymphs and raking up and burning the dead vines in the fall 
will prevent a large number of adults from successfully hibernatinfr. 

Pickle Worm, 
Diaphania nitidalis — Cramer. 

This is a Southern pest that seems to have worked its way north- 
ward. In the vicinity of Corydon, Indiana, it has been particularly 
injurious to squashes and melons, especially by boring into the 
mature fruit, making it practically worthless. Some damage haa 
been found as far north as Indianapolis and there is no doubt about 
the pest being well establUhed in several regions of the State, 

Egg: The eggs are little larger than 1/32 of an inch long, 
elliptical in shape and of a very pale yellowish color. They are 
laid in groups of from three to eight on the younger shoots, buds 
or flowers oi the food plant. 
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Larva : The larvie are very typical lepidopterous forms. In 
the younger stages (i. e., until about half grown) they are very 
pale yellow in color with brown heads and abdomens marked 
transversely with rows of black dots. When full growa the 
larvfe are pale yellowish-green or nearly white, with head and 



THE PICKLE WORM. 



prothoraeic shield brown. The length of the full grown larva; is 
about three-quarters of an inch. At first they feed in the proximity 
of the eggs, but later get a wandering habit and finding the fruit, 
bore into it. Their presence is told by the excrement that pushes 
out at the openin<f of the cavity. The duration of the larval stage 
is about fourteen days. 
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PypA: The fully developed larvie come out from within the 
.fruit and pupate within a folded leaf. The pupa is about ^ inch in 
length, brown in coloi', with a somewhat lighter color on the ventral 
side. The abdomen at thi; posterior end has short curved spines. 

Adi'lt: The general color of the body and the wings of the 
adult is a yellowish-brown with a purplish tinge when brought into 
the light. The front mngs are marked with irregular yellowish 
spots in the middle. The hind wings are about 2/3 yellow, bordered 
with a darker colored band. There is a prominent brush-like struc- 
ture at the tip of the abdomen which is not made up of hairs, but 
of modified scales. The wing expanse is about one and a fourtli 
i'-iehes. 

Hibernation." The winter is passed in the pupal stage near 
the food plants. The jiup^e are often found attached to weeds, etc., 
in melon fields. 

Kemedies : Destroy all weeds, rubbish and any shelter that the 
larvffi might find under which to pass the winter. Plant trap crops 
of squash and destroy flowers, stems, etc., containing the larvae. 
This will protect the main crop of the other cucurbits. 

Tomato Wokm. 
See Com Ear- Worm, 

Melon Aphis. 
See Aphids. 

Hessian Fly. 
Mayetiola destructor — Say. 

Although this pest has been known since 1779, and although 
much literature has been published about its habits and control, w<j 
regularly find farmers of the State suffering losses through its 
depredation. The great loss suffered by the farmers is largely 
caused on account of their neglect in learning the best methods of 
avoiding injury from this pest. For this reason, we are including 
a short account of the insect, together with control methods. 

EgO: The small eggs, only about 1/16 inch long, are laid in 
irregular rows of from 3 to C and sometimes more on the upper 
surface of the leaves. Each female lays from 100 to 150 eggs in 
the course of her existence. The eggs hatch in from tiiree to Ave 
dayi. 
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Larva : At the beginning of the larval period they aru cl d 
reddish color, gradually changing to white. They are cylindrical 
in ehape, and like the larvse of the typical flies, are without a true 
head and legs. The full grown larvte are about 3/16 inch long. 
They bnrrow beneath the sheath and cause slight enlargements, and 
the infested plants "stool" early and the central stems are lacking. 




THE HE88UN PLT. 

(■)Adnlt. (b)"Fl£iSeed"BU|EeorPii[Arium. If) Larva, (d ) Head uid breul bone ot suae. 
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{Altar Marltttt, U.S. DeRLoTAcr.) 

The maggots of the spring brood attack the laterab and so weaken 
them that the stems break, causing great difficulties in harvesting. 
The larval period lasts about one month. 

PuPA: The insect pupates within the cast off larval skin and 
this stage is commonly known as the "flax seed" stage of the "fly." 
The summer brood emerges from this stage in early fall and at- 
tacks early planted wheat. This stage is the one best known to the 
casual obserrer. 

Adult : The full developed fly is a small gnat about 1/10 inch 
long. It is of a dark color and not readily rec<^nized because of 
the hosts of similar little flies that might be mistaken for it. 

Hibernation: The fall brood goes into the "fla.'i seed" stage 
from which the adults emerge about the latter part of April or 
early in fttay. 
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Remedies: Late sowing of grain is the best method of expiating 
injury of this pest. Prom Prof. P. M. Webster's experimenta in 
the U. S. Dopartmont of Agriculture, Bureau of Entomology, we 
l)e]ieve that any time after the 25th of September will be safe in 
the Dorthern part of the State and any time after October 10th in 
the southern half. The proper time, however, must be determined 
by the individual farmer from his knowledge of the amount of 



growth that can be produced in the fall after solving. The wheat 
should be put in as late as possible — due allowance of course being 
given for the development of a strong root system to stand the 
winter conditions. 

Rotation of crops, plowing under all volunteer wheat plants, or 
planting a trap crop, are practical. Anything that will keep the 
^Yheat growing vigorously is also of importance in overcoming 
injury. 
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Onion Thrips. 
Thrips tabaci — Lind. 

This pest, in conneetion with the two onion maggots, has been 
doing considerable domage in the large onion fields in the northern 
part of Indiana. The injury is caused by the insects chewing off 
the skin of tho leaves, causing them to dry out, turn white and die. 
The unusually moist season this year produced a rather unfavorable 
condition for thrips and consequently no great amount of damage 
w-as done by this pest. The previous summer (1911), however, was 
an ideal one for the development of thrips. 

EfiG : The epSB are too small to be seen by the naked eye, as 
they are less than 1/100 inch in length. They are bean shaped and 
deposited just beneath the surface of the leaf. 

Ntmph : The color of the nymphs is from transparent to pale 
green, depending upon their age. They resemble the adults in 
form, except that wings are lacking. 



Anin/r : The adult thrips is about 1/25 inch long, of a dudiy 
color, tinged with yellow. The wings are very delicate and lie 
down the back of the insect when it is at reft. They are fringed 
on all margins with bristle-like hairs. Mouth parts are like those 
of the pear thrips. 

Rehkdies: For control measures, see pear thrips. 
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luPOHTKD ONtON-MAOGOT. 

Pfgomyia ceparum — Bouclie. 

This pest, ^oug with the barred-winged onion-maggot, has 
done a great deal of damage in the onion section in the northern 
part of the State. Dying onions, if dug up, will show wilting and 
decay, caused by the white ma^^its boring in the roots and bulbs. 
This species is a native of Europe and like the cabbage butterfly, 
brown-tailed moth, and many other very injurious insects that have 
been introduced causes more serious damage here than in its native 
home. 

Egg: The eggs are osually laid in the axU of the leaves of the 
young plants. They are about 1/25 inch long, wbitisb and ovoid. 
From 1 to 6 are laid on a single plant. 

Tjarva : It is in this stage that this peat does the damage. The 
maggot somewhat resembles the house-fly maggot in general ap- 
pearance, and when fiill grown is nearly \ inch long. It is of a 
chalky white color, with the anterior end pointed and the posterior 
end cut off rather obtusely, making the larva appear more or less 
cone shaped. There appears to be a small blackish stripe at the 
head end, which is merely the jaws of the insect showing through 
the skin. The injury is caused by the larva boring into the bulbs. 
As many as ^ dozen m^ be located in a single bulb. Onions thus 
infested die in the field or rot when stored. The presence of mag- 
gots in the field may be readily detected by the slimy exudation at 
the entrance of the burrow. The duration of the larval state is 
about two weeks. 

PupA: The pupal stage is spent within the larval akin — pupa- 
tion taking place in close proximity to the plant instead of inside 
it. The pupa is brown in color and about 3/8 inch long. 

Adui.t: The adult of the onion-maggot is a fly which has a 
wing expanse of about 3/8 inch, and body length of about 3/16 
inch. It is grayish to yellowish in color, depending upon the sex. 
The bristles and hairs upon its body are black. The face is white 
to yello^vish and three dark colored lines are distinguishable be- 
tween the wings. On the whole, the adult of the onion-maggot 
bears very close resemblance to a small house fiy. 

Hibernation : The winter may be passed either in the adult or 
pupal state. 

Remedies: Frequent cultivation and application of fertilizers 
to induce growth is of great importance in overcoming injury by 
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these pests. An application of carbolic emulsion seems to act as a 
repellant, but nothing as yet has been used that will completely 
control this insect. Rotation of crops, of course, will assist ma^ 
lerially. Perhaps the foremost method in the control of this pest 
is fall plowing to destroy the pupae. 

Bakbed-wingi.i> Onion-Maggot. 

Ckaetopsis aenea — Wied. 

This form is also doing considerable damage in the onion fields 

in the northern part of Indiana. The adults are about the sams 

size as those of the preceding species, but bear some resemblance 

to the green bottle fly. being of a shiny, bluish-green. The head is 




white in tolcir and the eyes are rather dark. The wings are banded 
with black. The maggots of the barred-winged onion-ma^ot are 
distinguished from the preceding by the more rounded posterior 
end. The life history is practically the same as that of the im- 
ported onion-maggot, except that it has been noted that hiberna- 
tion takes place only in the pupal stage, thus simplifying control 
measures. But as both species occur together in northern Indiana, 
the remedies given under the preceding will apply also to this form. 

Corn Ear-Worm. 
Heliothis obsoleta — Fab. 
This form is working great injury to sugar com and field com 
in the State and besides this is doing considerable damage to to- 
matoes, peas and beans. Its list of food plants is long and its 
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damage extensive. It is found in practically every locality in the 
State and is called the corn ear-wonii because oi its habit oi work- 
ing into the ears, usually at the tip. In occasional instances, how- 
ever, it will bore through the husks and attack the ear about the 
middle. 



THE COKN EAR-WORM. SHOWING THE LARVA AND IT8 WORK. (0ri«ima.) 

Ego: The e^s are laid in the spring on any food plants that 
happen to be at hand. The moths of the later generation, however, 
lay their eggs almost universally on the silk of com. The egga are 
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about 1/16 inch in diameter, of a pale yellow color and artistically 
ridged. They resemble a sphere that has been flattened on one side. 
The incubation period is from three to five days. 

Larva : The markings of the larvte are very variable. The 
color ranges from plain colors to markings with stripes or spots. 
When full grown they are from about 1 to 1| inches long. The 
larval period extends over a period of sixteen or eighteen days. 

Pupa : In this state the insect is almost an inch long and of a 
bright reddish-brown color. The pupa may be found in a long cell 
from IJ to 6 inches in length. The top of the cell is just beneath the 
surface of the ground so that the adult may readily emerge. The 
duration of this stage is from twelve to fourteen days. 

Adult: The adult, as in the ease of the larva, is very variable 
— the color ranging from olivaceous to yellowish-brown or cream 
f:o!or. The markings vary considerably, some moths being ver>- 
plain. In rather typical specimens the wings are e(^ed with darl; 
colored bands, with veins rather blackish, and the front wings 
variously marked with black. The wing expnnae is about 14 inches. 

HmERN'ATioN : Winter is passed in the soil in the pupal state 
from which the moth.s emerge late in the spring. 

Remedies : If the infested fields are plowed in late faJl to break 
up the pupal cells, great mortality will result. Early planting of 
com will be more or less effective, as the moths prefer the corn to 
be in "silk" when they lay their eggs. Growing beans in or near 
the com should be avoided, as this will increase the number of 
adults in the vicinity of the cornfield. 

Fall Army Worm. 

Lapkygma frugeperda—S. and A. ^ 

Serious outbreaks of this pest have occurred in twp localities 
this season about the first of September — one near Broad Ripple 
and the other in the southern part of the State. As its name im- 
plies, this species appears imicli later in the season than the real 
army worm, which seldom becomes injurious after the latter part 
of July. The fall army worm is a ^'ery general feeder, eating not 
only grass, but also a great many of the forage and truck crops. 
There are three more or less complete broods of this insect in the 
State, the southern part, of course, having three broods, while the 
northern portion seldom has more than the second brood. 
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Eqq : The eggs are sometimes laid in iiiassi;» on t)ie food plants 
of the iarvie, but usually they are deposited in a cluster of fifty 
or more upon the grass. The adult female covers the mass with the 
Bilvery gray hairs from her abdomen. The e^s hatch from ten 
days to two weeks after ovipoeition. 

Larva: The caterpillar stage resembles the true army worm, 
but is distinguished from it by two blackish longitudinal stripes on 
each side of the body. The stripe down the middle of the back is 




FALL ARMY WORM, 
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gray and twice as wide as those on the sides. There are four black 
dots on each segment, or within this grayish band. The number of 
hosta upon which this caterpillar has the habit of feeding is not so 
lai^e as those of the regular army worm. 

Pupa : This form is about J inch long and dark brown in color. 
It may be found in the ground just below the surface of the soil. 

Auravr; The adult moth is of a grayish yellow color with a 
wing expanse of IJ inches. The front pair of winga are mottled in 
the central part This mottled appearance may extend more or leas 
over the entire area of the front wings. 

HreBBNATlON; The fall army worm hibernates just below the 
surface of the soil in the pupal state. 

Remedies: Where the "worms" are present in moderate num- 
bers, poisoned bran-mash or spraying the food plants \vith arsenicals 
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may be used successfully. When they occur in great numbers, how- 
ever, a better method of control is to make a dust furrow around 
the infested area and when the caterpillars become massed in this 
I'urrow, spray them with kerosene. 

Deep fall plowing to crush the cells of the hibernating puprn 
causes great mortality among them, thereby reducii^ the number 
of adults that would otherwise emerge in the spring. 



This pest 



Red Spider. 

Tetranychtis fcimocuiodw— Harvey. 
5 not an insect, but belongs to the Arachnida, the 



same group as do the spiders. It is not, however, a true spider but 
belongs to the spinning mites. It is the same pest that is so com- 




,a)Aduh. (bl Mwjlli pari*. (c)CUiwB. All grestlyBnUrged, (After Cbltumden. U.S. Depl.d Agt 

monly found in greenhouses. These mites spin very fine webs on 
Ibe underside of the leaves, which can scarcely be noticed with the 
naked eye. The ^veb is not used in climbing, as is the case in true 
spiders, but rather as a protection within which they feed on the 
tissues of the leaves. Numerous Norway maples, soft maples, lin- 
den, horse chestnut, and many other species of trees in Indianapolis 
have been seriously affected by this pest. The damage produced has 
caused many of the treee to shed their leaves before the close of 
summer and to burst again into leaf only to be nipped by the frost. 
The danger of permanent injury to the trees is thus increased, es- 
pecially if the following winter should be severe. 

Eoo : The eggs of the red spider are almost spherical in shape 
and microscopic in size. Their size varies a little and they appear 
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under the microscope like little oil globules scattered around on the 
veb and surface of the leaf. The young red spiders, called nymphs, 
resemble the adults, except in size and by the fact that th^ have 
only six instead of eight legs. The color ranges from whitish to a 
rather yellowish oran^. 

Anuivr : The adult red spider is oval in shape and very tiny. 
It is hardly visible to the naked eye, as it is only 1/100 to 1/50 inch 
in length. The color is reddish or orange red with a- dark spot on 
each side. On the legs and body may be found a number of heavy 
bristles. The mouth parts are fitted for sucking the juice of plants. 

Host : Red spider is found on practically all greenhouse plants, 
violets and roses being particularly susceptible to its attacks. Cfar- 
den crops, such as beans, cucumbers, muskmelons and squashes, are 
often injured. Among the shade trees that are most commonly 
affected are the Kentucky coffee tree, maples, horse-chestnut, birch, 
linden, arbor vitffi and drooping mulberry. 

Reuediee : Flowers of sulphur mixed with strong soap suds, 
at the rate of one ounce of sulphur to one gallon of solution^ is very 
effective. In cases where the plants are injured by the sulphur, 
plaJn strong soap suds may be used. Kerosene emulsion or "Black 
Leaf 40" (Nicotine sulphate) has produced good results against 
this pest In spraying for the red spider care must be taken to 
covw the under side of the leaves thoroughly in order to bring the 
8pr^ material in contact with the pest. 
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INSECTS THAT AFFECT THE HOUSEHOLD AND 
MAN. 



By Habbt F. Dietz. 



So many calls have been made concerning the household insects 
during the past year that we have decided to devote a chapter in 
Ibis report to the more important insects that afifect the home and 
man. Foremost of all we would place the typhoid fly and some of 
its nearly related allies, the biting stable fly, the blue bottle fly, 
and the blow flies. Next, of course, would come the mosquito. All 
these insects are well known cEirriers of disease and any one who 
knows their general habits can readily see the great danger to 
which human life is daily exposed. Consequently, too much stress 
cannot be laid on the motto, "Swat that Ply or Kill the Mosquito." 
The housewife cannot be too careful in keeping the place clean, for 
it is not to be supposed that flies and mosquitoes afe the only car- 
riers of disease. In California it was demonstrated that rat fleas 
carry bubonic plague ; in Montana it was shown that Boeky Moun- 
tain Spotted Fever could be transmitted by the bedbug; and in 
I^fexico the late Dr. H. T. Ricketts gave his life to prove that it was 
the bite of an infected body louse that is the cause of typhus fever. 
Though these diseases do not occur in Indiana it is probable that 
such insects as mentioned above are eoneemed with the spread of 
some of our common infectious diseases. 

The other insects herein listed are arranged in the order in 
which they seem to have been most important during the past year. 
The termites, or white ants, are making serious inroads in floors 
and furniture, and have even gotten into wooden walls. There is 
thus danger that they will get into the wooden supports of build- 
ings, and since they work unnoticed they might cause the collapse 
of the structure before any danger might be suspected. Pleas, 
owing to the particularly favorable season, have been unusually 
plentifnl in the northern part of Indianapolis, and have been a 
cause of much alarm among the housewives returning home from 
their vacations at the Lakes or in the country. The other insects 
mentioned are all common household pests, though their lite his- 
tory is little understood by those who have not made a special study 
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of it. Since the only way to successfully combat any insect pest 
is t« know its habits and life history so that remedies may be used 
with reason, we have gone into detail on these points. 



Musea domestica — Linn. 

Everyone knows the typhoid fly as it has recently been called, 
but perhaps does not distinguish it from some of the other commou 
flies that occur with it. This periiaps is a matter of no great im- 
portance, for 95 per cent, of all the flies in the house are the true 
house or typhoid fly, and the habits of all house-infesting flies are 
more or less alike. The typhoid fly does not bite, as is sometimes 
supposed; this is another species, the biting stable fly {Stomoxyi 
calcitrans — Linn) which is probably the transmitter of infantile 
paralysis. The hou-se fly's or typhoid fly's feet are covered with 
liairs and filth. They may be found eating in garbage cans, stables 
or vaults one minute and the next found walking on some man's 
bread and butter or drinking from his milk or soup. 

It is therefore positively dangerous to allow the typhoid fly ac- 
cess to the house, for it has been demonstrated time after time that 
its feet are swarming with bacteria among which the oi^aniams of 
typhoid, diarrhea, dysenterj'. consumption and other diseases have 
been isolated. 

Egg: The eggs of the fly are laid on decaying matter of aJl 
sorts, but prefei-ably on horse manure. They are white in color, 
more or less elliptical in shape and about 1/20 of an inch in length. 
When highly magnified, they greatly resemble a grain of wheat 
The time of hatching of the eggs is extremely short, varying from 
five to twenty-four hours after they are laid. 

Larva : These are the common maggots found in garbage cans 
or in decaying refuse. "When full grown they are about 1/3 inch 
in length, conical in shape, that is, pointed at one end and blunt at 
the other. The pointed end is the head. The color is a yellowish 
white. The duration of the larval stage varies from five to twelve 
days, depending largely on the temperature. 

Pupa r The pupa is formed within the larval ^dn, which turns 
brown and becomes more or less wrinkled. The pupa within is soft 
and white and the duration of the pupal stage is quit© variable, 
depending very much on the weather and temperature. It ranges 
from five to nine days. 
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Adult : The adult is a. very familiar object and hardly needs 
a description. It is ^ inch long and cf a dull gray color, with the 
thorax and abdomen streaJfcd with blackish. The body and legs 
are well covered with minute hairs, among which heavy bristles are 
dispersed, especially on the thorax and abdomen. The mouth parts 
are blunt and are adapted only for sucking or lapping and cannot 
be used for piercinft, a-s is commonly supposed. 



THE HOCSE FLY. 

Ill Adult, (bj Pupurtum. (c) Larva, {dl Antenna ol nduLt. ieand tl EolargedpaiUtf duva. 

(Alter HovHTil. U. a. Dept. ot Act.) 

Hibernation : Hibernation takes place in the adult stage. 
Only a few adults survive in out of the way places during the win- 
ter, but thase are sufficient t« build up the depleted fly population 
the next year, especially in warm weather, when the complete life 
cycle takes only two weeks. 

Remedies: Keeping things clean is, of course, the best method 
of controlling the typhoid fly. The garbage cans should be tightly 
ccvered and all refuse should be kept in containers to which tho 
fliea cannot gain access. This will prevent the laying of eggs which, 
of course, will be a great help, when it is realized that a female fly 
lays a large number of eggs in her lifetime. Stable manure should 
be thoroughly cleaned up daily and kept in dark, tightly screened 
rooms, while nir slaked lime should be well sprinkled about. 

Keeping the house well screened and using both sticky and pois- 
oned fly papers will be effective in keeping the house free from 
this pest. In ridding badly infested rooms of flies, Prof. Z. P. Met- 
calf has recommended that pyrethrum, better known as Persian 
Inflect Powder, should be burned. This gives off a dense white 
smoke, which is perfectly harmless to man, but which stupifies the 
flies so that they fall to the floor. They must then be swept up and 
burned. 
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Mosquitoes, 
The discovery that both malaria and yellow fever was carried 
by mosquitoes excited an active interest in the study of these in- 
jurious insects and even the layman has come to understand the 
importance of insects as carriers of disease through these examples. 
If nothing else, mosquitoes are a nuisance and methods of getting 
rid of them are always welcome by those who have to bear the 
brunt of their attacks. Two species of Anopheles or malarial 
mosquitoes occur in this State, while numerous members of tho 
genus Culex are also found, Culex pipiens, the common house mos- 
quito, occurs praetieally everywhere. It is also quite possible that 
the yellow-fever mosquito, Stegomyia fasciata, is found in the ex- 
treme southern part of the State, but this need be no cause for 
alarm, except when yellow-fever outbreaks in the South become 
very prevalent, in which case there might be danger of infected 
individuals being brought north by boat or rail. It is improbable, 
however, that this would come to pass owing to the sanitary pre- 
cautions that are being taken in the South to prevent the spread 
of this disease. 




THE EGGS OF CULEX GREATLY ENLARGED. 
Two acdMlertiboiFiluiMol individual ec(s. (Altar Howard. U. S. Dept. oIAcr.J 

Eqq: The eggs of Culex pipiens and of Anopheles are laid 
in black floating masses, the number of eggs in the mass rang- 
ing from 300 to 400 in Culex and from 40 to 70 in Anopheles. 
These masses, unless carefully noticed, might be mistaken for 
specks of soot. The individual eggs are oval in shape and in Culex 
are fastened ti^ether side by side while in Anopheles theiy are 
fastened only at the ends and very often break apart. The eggs 
vf Culex hatch in about twenty-four hours and those of Anopheles 
in from thirly-six to foriy-edght hours. 

Larva : The larvte with the pup«e are known as the wrigglers 
or wi^Ie-tails. The larva may be distinguished from the pupa by 
the size of the head end and by the presence of an air tube near 
the end of the abdomen, which is almost perpendicular to the body. 
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In Culex this air tube is very long while in Anopheles it is very 
short. The larvte of the former species usually feed below the sur- 
face of the water, coming up occasionally for air, and at this time 
their body maJies an angle of about 30 degrees with the surface of 
the water. ITieir color is dull blackish-brown. The larvie of the 




latter species usually feed very near the surface with the body 
parallel to it The head is quite movable and can be rotated 
Through an angle of 180 d^^es. The body is blackish in color 
dotted and banded with white and yellow. The duration of this 
stage is from ten to sixteen days. 

The larv* feed on minute plants and animals that are present 
in the water in whieh they live. This stage of all of the mosquitoes 



herein mentioned is usually found breeding in any contiiiner such 
ns raiu barrels, cisterns, or upturned cans and the like, that will 
hold water long enough for the completion of their life cycle. 

Pupa : The pupoe lie at the surface of the water until disturbed 
and then become very agile and dart to the bottom. They do not 
feed and their appearance is very different from that of the larvte, 
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the head end being very laj-ge or swollen, giving them a hump- 
baeked or "comma-shaped" appearance. The pupa of Anopheles 
is very much more curved than that of Culex. The pupal stagp 
lasts but three or four days. 




PUPA OF ANOPHELES. Enlarged. 
(AfUf Howard, U. S. Dspl. of Agr.) 

Adult : All mosquitoes look very much alike, except to thr 
close observer. The mouth parts of the female are distinctly fitted 
for piercing the skin and sucking the blood. Those of the male, 
as a rule, are degenerated and adapted only for taking nectar from 
fiowers. In the case of the yellow-fever mosquito, however, the 
males as well as the females are said to bite. 



Common House Mosquito. 

Culex pipiens — Linn. 

This is a very annoying and persistent biter, of medium size 
and variable color with no noticeable characteristic markings. The 
head is brown, touched with yellow. The beak is brown, the thorax 
and abdomen are of the same color, the former tinged with gold 
and the latter with blackish. The abdomen is marked with narrow 
yellowish bands. This species is found in the house both day and 
night, though they cease biting if the room is very dark. They 
may be distinguished from the two Anopheles by the position of 
the body, which is parallel to the surface on which the insect is 
at rest. 
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Malarial Mosquito. 

Anopheles maeuUpennis—Meig. 

The legs in this species are very long. In size it resembles 
the preceding and is somewhat of the same color, but it assumes 
the attitude of standing on its head when at rest, a feature which 
distinguishes it from the members of the genus Culex. The veins 



CtlLEX AND ANOPHELES. 



of the wings are heavily covered with scales which are arranged 
in four distinct patches. This serves to distinguish this species 
from the preceding one. The malarial mosquito is not commonly 
seen by the layman because it is primarily a night flyer and usually 
leaves the house with the advent of day. 
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MOTTLED-WlNOBD MoSQUlTO, 

Anopheles punctipennis — Say. 

In this species the legs, also, are very long and the habit of 

staDding on its head when at rest is very noticeable. The general 

color is dark brown. The center of the thorax is gray and the 

abdomen is tinged with yellow. The legs and beak are not banded. 




The wings are heavily covered with blackish or yellowish scales and 
there are two heavy black patches on the front margin. Like the 
preceding species this, too, is a night flyer and very shy. There is 
still much doubt as to whether it is a carrier of malaria. 



Yellow-Fever Mosquito. 

Slegomyia fasdata — Pab. 

This mosquito when slightly magnified is rather attractively 

marked with bands and dots which serve to distinguish it from any 

of the preceding species. Its general color is dark blaekish-brown. 
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There are white dots behind each eye and at the base of the an- 
tennie or feelers, and along the sides of the thorax. There is a 
white line on the thorax. The wings are unmarked. In size it is 
smaller than either species of Anopheles or Culex. In localities 
where it occurs, like the common house mosquito, it is also found in 
the house at all times of the day or night. 

Hibernation : All of the species named hibernate in the adult 
stage. In Anopheles, however, only the females survive the 
winter. 




MOTTLED-WINOED MOSQUITO 



Depl. ot A|r.) 



Remedies: All the species mentioned are more or less weak 
flyers and as a rule do not travel more than 200 yards. Therefore, 
their breeding places are right at hand and may be either a swampy 
place, an open cistern, pails of water, rain barrels, shallow pools, 
sewers or even poorly made gutt«« or anything that will hold 
water for a week or more. Qetting rid of these breeding places 
is the first essential in doing away with mosquitoes. If it is a 
swamp it may be covered with a thin coat of kerosene oil two or 
three times a season, or, better yet, it might be drained, if this is 
possible. Containers such as puis or cans should be gathered up 
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or treated with oil. The rain barrel or cistern should be securely 
sealed or covered with fine-meshed screen. 

The screens of houses should be intact for the mosquitoes are 
very persistent in the search for food and will sqneeze through any 
place that will admit their body. In ridding badly infested rooms 
of these insects pyrethrum may be burned as recommended for 
the typhoid fly. 

For those who are forced to work in mosquito-infested locali- 
ties, repellants may be used. Rubbing the exposed parts of the 
body with oil of oitronella, which is diluted with an equal part of 
olive oil has been very efEective when applied about every hour 
and a half. 

White Ants. 

Termes flavipes — Koll. 

These insects are not ants, but instead are not far r^uoved 

from the most primitive insects known, and are closely related to 

the book lice. The only resemblance that tiey bear to the true 

ants is a superficial one, namely, a similarity of social habits. 




WHITE ANTS. 



These insects are noticed mostly in the spring, when like the ants 
their nuptial flight takes place. The forms then noticed, which 
will be described later, are not the destructive ones, but merely 
the colonizing individuals. Owing to the structure of these individ- 
uals it is possible that this nuptial flight is merely a remnant of 
a once useful habit and that the new colony is now formed merely 
by the division of the old one. The destructive forms are con- 
cealed from the light of day and are very delicate, shriveling up 
and dying if exposed to the air for any length of time. Conse- 
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quently their work is often unnoticed until the damage is beyond 
repair. This species of tennite is a naUve insect and may be 
found burrowing in damp, rotting logs and often into young live 
trees in the woods. Prom the woods they have taken to the abode 
of man and may be found in damp houses tunneling the floors or 
underpinning, making such a structure a dangerous one in which 



A SWARU of winged termites on WHITE ANTS. (0ri«i»al.) 

to live. Often they bore into the furniture leaving a mere shell 
which collapses with the least weight. They may also be found 
among damp books or valuable papers where they may do a great 
deal of damage before their presence is even suspected. In the 
southern part of the State they have been found specially trouble- 
some in nurseries where pecans are grown. Here their damage 
consists of tunneling through the newly planted stock. 
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EoG: The eggs are laid by the queen of the colony who has 
become merely an egg-laying machine. Her prolificness in some 
species is surprising, from 30 to 50 whitish, elliptical eggs 1/16 
inch long being laid per minute. In our species, however, it is 
probaWe that she lays not more than 6 to 12 eggs per day through- 
out her life. 

Nymph: Since they are closely related to the lowest insects, 
the development of the white ants is very simple, the change from 
the nymph to the adult being a gradual one. The newly hatched 
worker or soldier nymph closely resembles the adult of this caste. 
In the winged forms, wing pads are developed during the later 
molts, the same as in the true bugs, grasshoppers and insects of 
incomplete metamorphosis. 

Adult: Pour classes of adults are found in a community, 
namely, the workers, the soldiers, the winged males and the females. 

Worker : The workers have much the same duty as they do 
in the ease of bees and ants, namely, building nests, attending the 
queen, and nursing the young. They are about 1/6 inch long, 
white in color and very delicate. The head is lai^e and round and 
fitted with powerful jaws, which are used in cutting and chewing 
wood and other tough substances. Unlike the bees and ants the 
workers are undeveloped individuals of both sexes. 

Soldier : The soldiers resemble tlie workers in color and arc 
slightly larger in size. The head is more oblong and larger, and 
the jaws are peculiarly modified for fighting. Both workers and 
soldiers are blind. 

WiKGED Female and Male: These are the forms most com- 
monly met with when the nuptial flight takes place, as has been 
stated above. They are nearly i inch in length and with a wing 
expanse of 3/5 inch. Their color is brown. The wings are rather 
flinty, whitish and glistening. In appearance these individuals 
are more or lees aat-like, and as is the case in the winged ants 
the wings are readilj- detached leaving very short stubs. These 
individuals are very clumsy and are incapable of good flight or 
extensive locomotion. Unlike the soldiers and the workers, the 
eyes are moderately well developed. This is the colonizing form, 
though it is improbable that the winged female establishes a 
colony, for no true queens have as yet been found in the ertensive 
searches of various entomologists through a number of nests of 
this species. 
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New colonies are probably formed by the division of the old 
ones; the supplementary queen being developed from the nymph 
by special feeding. She retains throughout her life undeveloped 
vnngs, a feature which distinguishes her from the regular queen, 
who would have only wing stubs. 

Bemedies : Outbreaks in Indianapolis have shown that in the 
most part infestation is from an outside source, and it often hap- 
pens where the underpinning of floors rests directly on the damp 
earth. Absolute dryness is one of the essentials in making a build- 
ing safe from attacks. This, however, is often impossible, and in 
such cases the timber supports should be kept off the damp earth 
or only such timber used as haa been saturated with creosote. 
Better still is the use of steel or concrete in such places. Where 
the insects are coming in from an outside source their nests should 
be located and destroyed. When the nest is found to be in the 
house fumigation with hydrocyanic acid gas or carbon bisulphide 
may be used according to the directions given in the chapter on 
"Insecticides." In libraries books should not be stored in damp 
places and should be examined frequently. In nurseries where 
pecan stock is being grown, we would recommend that such stock 
be grown as far from the woods as possible, and that all decaying 
timber in the vicinity of the nursery be gathered up and burned. 

Fleas. * 

Ctenccephalus cawis— Curtis. 

With the exception of the white ants, the fleas have attracted 
more attention in Indianapolis than any other insect that may be 
found in the home. During the first weeks of September the office 
received not less than 100 calls from residents in the northern part 
(if the city asking for remedies against this vicious little pest. The 
writer, along with the chief of the department, had an interesting 
experience that will show the abundance of this pest in certain 
sections. At the first place visited we found the lawn literally 
alive with fleas which from this source were constantly being car- 
ried into the house. Prom the story told by the occupants the whole 
house was quite alive with fleas and they were especially bad in the 
bedrooms. We were interested in this particular case because the 
owners had never owned or harbored a stray cat or dog. They had 
been away the entire summer and could not understand why they 
should return home to find a host of hungry fleas to greet them 
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We took up the matter and found that a large grass mat had been 
left on the front porch. From the neighbors it was learned that 
several cats had held nightly council on this mat, and the rest was 
ea^. The crack underneath the door waa large enough to admit 
fleas and once inside these found an ideal undisturbed abode, and 
since the weather of the past season was damp and rainy they 
reared a host of oEfspring in peace. The life history of the flea 
solved the mystery. 

llie second place visited was a double rental house where th^ 
whole place, from the basement to the attic, was literally black 
with this pest. The basement was very dark, somewhat dirty and 
rather damp; an ideal place for the development of the fleas. 
Even the grass around the house was swarming with the insects. 
The source of infestation here was a frtray mother cat and a litter 
of kittens. 

Fleas from more than two dozen places were mounted and 
examined and found to be the common dog and cat Sea and not 
the house flea {Pviex irritans — Linn.). 

EoQ: The ^gs, imlike those of such parasitic insects, as the 
lice, are unattached to the host and are merely laid loosely in the 
hair of the animals. These eggs drop off readily, a fact which ac- 
counts for the infestation of houses where animals carrying fleas 
are allowed to run about. Where the fleas are found in the honse 
in numbers they lay their e^s in the carpet, straw matting or in 
comers filled with dust. The eggs are whitish, oval and about 
1/50 inch in length. The incubation period is about one to three 
di^s. 

Labva: The larvie are small, white, fpotless grubs about i 
to 3/16 inch long, with brown heads and without eyes. The 
mouth parts are well developed for biting. The body is moderately 
covered with bristles — those toward the end being rather long and 
used when the larva moves about. Duration of this period is from 
ten days to two weeks. They live in dust, in grass, in carpeto, in 
straw matting, or the bedding of an infested animal. Here they 
probably live on vegetable or other organic matter present, and 
it is readily seen that fleas do not need blood for their develop- 
ment and are very temporary parasites. 

Pupa : The full grown larva spins a thin silken cocoon within 
which transformation takes place. The cocoon is brown, oval and 
attached by the bottom side and usually covered with dust and 
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dirt. It is about i inch in length. The pupa is white, until just 
before emerging. The duration of this stage is about one week. 

Adult : The adult is about I inch long and from blackish to 
brownish iu color. The body is conspicuously compressed laterally 
with a minute and malformed head. The mouth parts are modified 
for sucking and biting. On the head and thorax are a set of heavy 
spines. The rest of the body is well supplied with bristles. 



This insect is really a degenerate fly but is without wings an<l 
does not fly, as some people suppose. On the other hand, the hind 
legs are long and modified for jumping. The adults are found on 
cats and dogs and possibly on rats and mice. When they are 
numerous they do not hesitate to attack human beings. Fleas are 
very vicious biters and voracious feeders, and usually attack persons 
around the ankles, and rarely above the knees. Persona with a 
delicate skin often suffer severely from their bites, which swell up 
OTid look like lai^ hives. 

Remedies: Numerous remedies were tried by the writer. It 
was found that the use of naphthalene, as suggested by Dr. Hemy 
Skinner, was a very good remedy, namely, copiously sprinkling 
naphthalene flakes around the floor of the rooms and closing them 
for about twenty-four hours. In seriously infested residences the 
following procedure proved most effective r The carpets and mgs 
were removed and then cleaned out with a vacuum cleaner to draw 
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■ out all the eggs aod lai-vit of the fleas. Next the floors were gone 
over with this vacuum cleaner to suek out all the dust in the cracks 
and comers. The floor was then washed with a hot soap suds solu- 
tion containing about eight tablespoonsful of ereolin to every gallon 
of suds. Gasolene was put in all of the cracks around the base- 
boards and the floor was again sprinkled with naphthalene flakes. 
Id a day or so these were swept up and burned. The carpets, rugs, 
and straw matting were then put down and little further trouble 
was experienced. Putting flypaper, on which raw meat is placed, 
on the floor has proven ineffective. Piypaper may be put to better 
use by tying it, sticky side out, to the legs of a boy, and having 
Iiim walk through infested rooms for several hours. In basements 
fumigation with carbon bisulphide was found to be very effective. 
Hydrocyanic acid gas was tried, but being rather lighter than air 
did not get into the crevices on the floor where the fleas were in 
hiding, and hence was ineffective. Burning sulphur did no good. 

Where lawns were affected a thorough spraying of 10 per cent, 
kerosene emulsion was tried. 

Dogs with fleas should be washed in a 2 to 3 per cent, solution 
of ereoiin, which may be made by putting two or three teaspoons- 
ful of ereolin in a quart of soap suds. Cats should be dusted with 
pyrethrum. This will stupify the fleas and cause them to fall off 
and they may then be gathered Up and burned. All the bedding of 
domestic animals should be thoroughly cleaned every few days and 
the dust and dirt contained in them should be burned. 

Ants. 

Two species of the ant have proved troublesome during the past 
season, the one being the red ant (Monomorium. pharaonis — Linn.) 
the other the black ant (Monomoriiim minulum — Mayr.). Other 
species of the ant may from time to time prove troublesome, but 
as this is not a scientiflc treatise on all the species that may be 
found in the household we present merely a typical life history 
which will apply more or less to ants in g^ieral, but may vary, of 
course, depending on the species. The red ant usually builds its 
nest in buildings, either in tlie walls or in the flooring. The black 
ant is commonly found out of doors under stones or in the fields, 
where their presence may be told by the small dry piles of soil at 
the entrance of the nests. 

EoG: The eggs of tlie ants ate rarely seen, the commonly 
known egg being the pupa case. The true eggs are very small, 
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pale yellowiah-white in color. The shape of the individoal egg is 
longly elliptical. The eggs are laid in masses by the queen and 
are then taken to various parte of the nest and cared for by the 
workers. 

Larva : ITie larva is a delicate, blind, white, l^less grub, re- 
sembling the fly maggot in general shape, but, unlike the maggot, 
having a very distinct head and well formed mouth parts. The 
body is composed of thirteen segments, three of which belong to the 
thorax and ten to the abdomen. 

Pupa : The pupa cases are elliptical in shape and readily seen 
and as has been said are commonly mistaken for the eggs. These 
cases are made of rather tough silk and as a rule are of a yellow 
or pale brownish color. Within the ease is a delicate white pupa 
which has a distinct head and legs and sometimes wing pads, de- 
pending upon the caste of the insects that emerge. In fact the 
pupa bears a very close resemblance to the adult to be. 




Adult : There are three elapses of ants in the ordinary nest, 
the males, females or queens, and the workers. The winged males 
and females are produced during the summer and soon after emerg- 
ing take their nuptial flight. The males, after the fertilization of 
the females, soon perish and the latter tear off their feebly at- 
tached wings and build up a new colony. Unlike the bees, several 
queens may be found living in harmony in the same nest. The 
workers, like the bees and unlike the termites, are all undeveloped 
females and never develop wings. They are about one-half the 
size of the males and females. They are the individuals which are 
commonly seen in the house, where they are attracted by the pres- 
ence of food. 
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Remedies : The ants mentioned are not especially destruotive 
to household effects, but the mere thought of their presence in the 
sugar or syrup or in other articles of food makes these articles un- 
palatable. The best remedy is to keep all food in well sealed con- 
tainers so the ants cannot get to it. Keeping thii^ absolutely 
clean is essential, for ants are attracted by the presence of grains 
of Bi^ar or crumbs of bread on the floor. If these insects become 
numerous the only way to permanently get rid of them is to find 
the nest, by watching where the workers go, and then killing it out. 
The red house ant is usually hard to eradicate, bnt, if the neat is 
found, several onncea of carbon bisulphide can be injected into it, 
which will kill the qaeai and tiie workers present and the nest 
will then die ont in time. The nest of the black ant may be located 
in the yard and may be treated by a like injection of carbon bi- 
sulphide, which may be applied through several holes in the top 
of the nest These holes, after treatment, should be covered over 
with mud. 

Cockroaches. 

Nothing is so disgusting to the cleanly housewife than to find 
these insects in the stored foods. Wherever they go they leave 
a nauseating "roachy odor," which comes partly from the excre- 
ment, but largely from the mouth and from scent glands. Seldom 
is it the fault of the housewife that cockroaches infest her premises, 
for they are noticed to have migratory habits more or less de- 
veloped, which is especially true of the German roach or the Cro- 
ton bi^. 

The cockroach belongs to the order Orthoptera, or straight 
winged insects, more commonly known as the grasshopper family. 
The stages passed through from the egg to the adult are practically 
like those of the grasshoppers. Though the cockroaches were at 
one time inhabitants of the woods, they early became associated 
with man, and several species have been carried to all parts of 
tbe world through commerce. 

Three species of the roach are regularly found in Indiana, 
namely, the large American roach (Periplaneta americana — Linn.), 
which was a native of tropical and sabtropical America, but has 
now spread to the ends of the earth ; the German roach or Croton 
bug (Ectobia germanica — Scud.), that has been spread through 
commerce around the world; finally, the Oriental roach {Blaila 
orientalis — Linn.), a native of Asia, now found practically every- 
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where. All cockroaches shun the light and as a rule are fond of 
darkness and filth, hence they are thickest in the slum districts 
of the large eiti.es and towns. Though they may do good because 
of their insectivorous and scavengivorous habits they are far more 
harmful because of their voracious appetites and because they 
leave an unclean trail behind them. The habits and life history of 
the three species are almost identical. 



A LARGE SODTH AMERICAN ROACH. 

Sometimu shipped in witb buiaBB. (After B. W. Douglaa.) 

Eqg : The eg^ are laid in hard horny cases called ootheca, 
which vary in size according to the number of e^^s they contain. 
They are rather elongate in shape and round at both ends. They 
slightly resemble a bean. One of the longer edges is seamed and 
scaled with a sort of cement which the young dissolve by a liquid 
they secrete at the time of hatching. The Croton bug or German 
roach egg ease contains 36 eggs in two rows and is of a light brown 
color, while tlie e^a of the Oriental roach contains only 16 eggs 
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in a siugle row. The egg cases are often carried around, partly 
extruded, by the female roaeh. 

Nymph; The nymphs resemble the adults in general shape, 
but are slightly lighter in color. The wing pads, of varying length, 
are present in the later instars. The duration of the nymphal stage 
varies with the species, the Croton bug taking about four to six 
months to reach maturity; the American roach taking about one 
year. 




Adult: The American roach is li inches long and rather 
reddish-brown in color with the edges of the pronotum (the shield- 
like structure just behind the head) bordered with yellow. This 
then leaves in the center of the pronotum a two-lobed dark brown 
spot. The winga and wing-covers reach beyond the end of the ab- 
domen. The ant«nne are about one and one-third times as long as 
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the body. The legs are well covered with stout spines. Thia is 
the least common of the cockroaehes found in the house. It is 
rather more particular in its choice of ahode than the other species 




and is found on the lower doors of the larger hotels in the city of 
Indianapolis, and also in the State Capitol. In the photographic 
darkroom of the Entomological Department they have done con- 
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siderable dama^ in eating off the coating of the phob^aphic 
negatives. 

The Oriental roach is about ^ to 1^ inches long, the female 
being larger than the male and broader in shape. The color is a 
dark blaekish-brown with the legs somewhat lighter. The pronotum 
is not marked. In the female the wii^-covers are very rudimentarj' 
and about 1/5 of an inch long. In the male both the wii^ and 
wing-eovers are well developed and cover about three-fourths of 
the body. This characteristic serves to distinguish this species 
from the preceding one. The autenme are about three-fourths the 
length of the body. This is the filthiest of the house infesting 
roaches, and consequently is to be found in numbers in the large 
cities of the State and is seldom found in the thinly settled locali- 
ties. It is carnivorous in its habits but is also exceedingly fond of 
stored foods. It is a particular enemy of the bedbug, but to intro- 
duce this roach to control bedbugs would be a very questionable 
policy. 




THE CROTON bug. 

Adult female wilb oWhecum at left: adult male at right. Both emlargsd, but in alicbtly diSerait 

proportions. (Original.) 

The Croton bug or German roach is the smallest and doubtless 
the most troublesome of the cockroaches. The lei^th of the body 
varies from about ^ to f inch, the female beitag smaller than 
the male. The wing-covers of the male are about as long as the 
body, those of the female being slightly longer. The color of this 
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inseut is a very light yellowisb-brown with the legs often lighter. 
The proQOtum bears two longitudinal dark brown stripes. The 
antennte are slightly longer than the insect. The Croton bug is not 
as filthy as the Oriental roach and is consequently found in the 
better homes. Like all the house-infesting roaches, it is very fond 
of •tarefap foods. 

Remedies : Fumigating infested houses with bydrocyanic acid 
gas is perhaps the beet method of getting rid of roaches. Carbon 
bisulphide is also a very successful fumigant, in smaller rooms that 
can be very tightly closed. The methods of using these two fumi- 
gants la fully given in the chapter under "Insecticides." The use 
of proprietary roach poisons is of doubtful success unleas the 
formula is known. There are sweetened pastes on the market which 
contain 1 or 2 per cent, of phosphorus, and these are very effective. 
Borax ground up with eciual parts of sugar and chocolate and 
spread on moistened bread and placed where the roaches are 
abundant has been strongly recommended by the Iat« Dr. J. B. 
Smith, State Entomologist of New Jersey. Mr. C. L. Marlatt of the 
Bureau of Entomology refers to a unique Australian method of 
killing roaches, which is as follows: 

"Mix one part plaster of paris with three or four parts of flour 
in a saucer and place it where the roaches abound, wdth another 
plate nearby containing pure water, both supplied with several 
bridges to give easy access, and one or two thin boards fioating on 
the water, touching the margin. The insects readily eat the mix- 
ture, become thirsty and drink, when the plaster seta and clogs 
the intestines. The insects disappear in a few weeks, the bodies 
no doubt being eaten by the surviving roaches." 

Wherever possible a campaign to exterminate the roaches should 
begin early in the spring, when they come out of winter quarters, 
and before egg-laying commences. 

Clothes Moth. 

Tinea pelUonella — Linn. 

Like the cockroaches, the clothes moth has been probably as- 
sociated with man ever since he began living in dwellings. It is 
probably of European origin, but is now found practically over the 
whole world. As early as the middle of the 18th century it is re- 
corded as being abundant in Philadelphia, a fact which shorn its 
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early introduction into America, The work of the clothes moth is 
well known to every housewife, though it is sometimes confused 
with the work of the following pest, the carpet beetle or "buffalo 
moth." The clothes moth feeds on woolens of all sorts, on furs or 
even feathers, and does its most destructive work when these are 
stored for the summer and left undisturbed. 

Eqg: The eggs are very small and not readily seen by the 
naked eye. They are not more than 1/32 inch long, longly ovate 
in shape, and glistening white in color. The eggs laid in captivity 
were deposited in rather irr^ular rows. 



Larva-. The larva ia about 1/5 inch long, whitish in color 
with the head and first segment brown. The larva lives in a sort 
of tubular nest made of bits of the material on which it is feeding 
held together by a lining of silk. Like the larva of the bagworm 
moth the clothes-moth larva carries this nest along with it and 
feeds with the head and thorax protruding from this protecting 
case. It is the larva that it really the destructive form of this 
insect and not the moth, as so many housewives suppose. 

Pupa : The protective ease of the larva becomes the pupa case 
and is attached by silk threads to the material on which the larva 
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worked. Within this case the larva transforms to a yellowish-brown 
pupa about 1/5 inch long, which has do particularly striking cfaar- 
aeteristic. The pupal shell is usually found partly extruded from 
the case after the moth has emerged,. 

Adult : The adult is a pale yellowish-brown moth with the 
wingB uniform in color, the hind wings lighter than the front ones. 
Both pairs of winga are heavily fringed with delicate hairs. The 
wing expanse is about ^ inch. This is not the destructive form, 
as many people suppose, but is the ^^-laying form, and should be 
killed when it is seen. The moths abhor light and when disturbed 
fly aimlessly about in an attempt to conceal themselves. These 
moths are very short lived and die very soon after depositing their 

Remedies : Careful examination and a frequent and thorough 
brushing of the woolens that are stored for the sutBm^ is usually 
effective in the control of this insect as the brushing will keep the 
cloth free from the e^s and the work of any larvse will be found 
before they have a chance to become very destructive. We, how- 
ever, advise the following procedure for storing things for the 
summer: Thoroughly brush and fumigate all articles with carbon 
bisulphide in a small tight box lined with building paper, then 
brush again and put into large moth-proof paper bags, such as may 
be bought at drygoods stores. Lai^e pasteboard boxes may be 
used if the edges are sealed. Carbon bisulphide has a rather dis- 
agreeable odor, but this will rapidly disappear if the articles are 
given a thorough airing when they are brought oiit in the fall. 

For dealers in ruga, woolens or furs of any sort Dr. L. 0. 
Howard, Chief of the Bureau of Entomology, Washington, D, C, 
has shown that cold storage is the best protection against the 
clothes moth. The process described consists of alternating a 
rather low temperature with a high one, as follows: "First place 
tlie articles in a temperature of about 18 degrees Fahrenheit for a 
few days, which causes the larvie to become dorman't. When the 
articles are then moved to a temperature from 40 to 50 d^rees 
Fahrenheit, the larvae become active, and when the goods are again 
moved to a temperature of 18 d^rees the larvoe die. After this 
such articles may be perma^ently placed at a temperature of 40 
degrees." This method may be taken advantage of by persons 
in cities where there are large storage plants. 
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"BuppALO Moth." 

Anthrenus scrophulariee — LinD. 

When this insect is called "Buffalo Bug" or "Moth" it is in- 
correctly named, for it is neither a true bug nor a moth, hut a 
beetle, hence the name carpet beetle by which it is sometimes 
called is preferable to either of the others. Under this name, how- 
ever, it miglit be confused with the black carpet beetle. The work 
of this insect is somewhat like that of the clothes moth, as it feeds 
on the same articles, though it is more abandant in carpets than 
in clothes. This insect is sometimes known as the museum beetle, 
but according to Dr. L, 0. Howard, of the Department of Agri- 
culture, Washington, D. C, while it is a museum pest in Europe, 
it has not as yet done much damage in American museums. la 
Indiana the common museum beetle is a very closely related beetle 
(Antkrenits verbasci). The life history of these two species is 
practically identical and the adults are very much alike. 




THE "BUFFALO MOTH- OR CARPET BEETLE. 



Ego : The e^s are probably laid by the adult on the material 
on which the larvse feed. It seems that the e^s have not yet been 
observed by entomologists, for no reference is made to them in 
literature. 

Larva: The larva is readily distinguished from that of the 
clothes moth, for it is a reddish-brown grub about i inch long 
when full grown. Each segment of its body bears a tuft of rather 
long stiff hairs on each side. The anterior and posterior ends are 
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more hairy than tiie rest of the body. The larva is the injurious 
form of this insect, although the adults do BOme damage. The 
larvBE are rather resistant to unfavorable conditions and can go 
a considerable length of time without food. 

Pdpa: The pupa forms within the larval skin and this skin 
in time splits down the middle, revealing a whitish more or less 
ovate pupa within, which is about i inch long. The duration of 
this pupal stage is very variable, ranging from several weeks to 
several mouths. 

Adult: The adult of this insect is an ovate blackish beetle, 
not quite ^ inch long. The insect has a rather mottled appearance 
because of three irregular eilvery-whjte transverse stripes on each 
wing-cover. There is also a longitudinal brick-red stripe down the 
middle of the back. The adults may often be caught on the win- 
dows in the spring after they emesrge from the pnpie and have 
mated and laid eggs. They may also be found out-of-doors on 
flowers and the insect gets its name because in its native home, 
Europe, it was originally found on plants belonging to the Pigwort 
Family (Scrophulariacece) . 

Remedies : The carpet beetle is a rather hard insect to control, 
especially if it becomes established. As yet, how<ever, no cases of 
serious injury by this insect have been reported to the office. 
Doing away with carpets and substituting rugs and straw matting 
is one way to overcome this pest. Fumigating with carbon bisul- 
phide or hydrocyanic acid gas, as is recommended in the chapter on 
"Insecticides," is perhaps the best method of control. Insect 
collections or collections of skins should be fumigated eveiy two 
or three months and naphthalene flakes should be used freely as a 
repellant. It must be remembered, however, that naphthalene 
flakes are of little or no value in killing the "buffalo moths" when 
they become established. 

Black Carpet Beetle. 

Attagenus piceus — OHv. 

This species is found throughout the State, though it is more 
common in the southeni counties. Its work is almost identical 
to that of the "Buffalo M^oth," although it is on the whole a less 
injurious species. 
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The larva may be distinguished from that of the preceding by 
its general lighter brown color. The adult is oblong in shape, 
ranging from J to 1/5 inch in length. Its head and thorax are 
black in color and the wing covers are from reddish-brown to 
black. This insect ia often found on windows in the house, and 
has been taken in numbers by W. S. Blatchley, former State 
Geologist, from the flowers of wild parsnip. 



Cimez lectiUarius — Linn. 
Like the clothe moth and the cockroaches, the bedbug, too, has 
early become associated with man and is mentioned in the writings 
of the ancients. At one time, however, it is possible that it was 
not a blood-sucking form, but more like some of its closest relatives 
which live on nectar, a fact that is substantiated, because even now 
when deprived of human blood bedbugs can hve a long time on the 
moisture found in dust or old wood. 



THE BEDBUG, 
iaw, (b) Stune, donal vi 



er Marlatt. II. S. Dept. ot Afr.J 



It is no disgrace for a housekeeper to have these pests slip in 
unawares, but it ia certainly a disgrace for her to allow them to re- 
main for any length of time. Bedbugs may often be carried by 
travelers either in their clothing or in their grips. They are indeed 
not infrequently found in street cars in large cities crawling over 
the seats. Then, too, these insecta often migrate from one place 
to another, especially if the inhabitants of the infested house 
happen to move away. This ia particularly true in the congested 
quarters of our cities and lai^r towns. 
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Eoo : The egg is white in color, ovate in shape and about 1/16 
inch long. One end is distinctly rimmed and it is through this end 
that the larvse escapes by pushing off the lid-like top. The ^gs 
are laid in groups, the number in each group being very variable 
and reaching as high as 50. The eggs are laid in an outof-the-way 
place, in crevices or cracks, a favorite place being the dust collected 
around the leather buttons of the mattresses. The incubation 
period is from eight to ten days. 

Nymph : The nymphs are from 1/16 to 3/16 inch in length. 
depaiding on the instar, and range in color from whitish, when 
first hatched, to brownish or blood-red. The nymphs resemble the 
adults in a large degree. The duration of the nymphal stage is 
about forty days. 




THE BED BUG 



Adults: The adults are degenerate creatures and have lost 
their wings because they have had no further need for them in their 
long association with man. The adult bedbug is reddish-brown iu 
color, oval in shape and slightly longer than i inch. The legs and 
antenniP are rather light in color and if slightly magnified they 
are seen to he covered with strong hairs. The abdomen is covered 
with fine hairs, but on the whole it is of a rather sleek appearance. 

The mouth parts are typical of those of the true bugs and 
formed for piercing and sucking. Both nymphs and adults give 
off a disgusting ' ' buggy ' ' odor throi^h the scent glands. The bite 
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of this insect is rather poisonous to persons with a delicate skin. 
cauAng swelling and inflammation. Both nymphs and adults are 
rather gregarious in their habits. 

Remedies : Bedbugs are rather hardy creatures, for the adults 
have been known to exist a year without food and newly hatched 
nymphs have been kept in a thrifty condition for three months 
without having tasted a meal. Thus, in combating them, remedies 
must be very thoroughly applied so that not a single individual 
will survive. 

Druggists sell numerous remedies for bedbugs, most of which 
contain corrosive sublimate and wood alcohol, but these are rather 
ineffective unless very carefully and tediously applied. Where 
iron beds are used this insect is easily controlled, for the only 
hiding places are the mattresses and the wooden frames of the 
sprii^. If the mattress is brushed thoroughly and then fumigated 
several times with carbon bisulphide in a tight box all the bugs 
will be killed, especially if the infestation is only slight. When 
wooden beds are used the control of this insect is rather a hard 
task, for all the cracks and crevices must be flooded with gasoline, 
benzine, turpentine or kerosene at intervals of about one week. 

Where the infestation is serious and it is evident that the bugs 
are not only hiding in the bed but also in the cracks and crevices 
in the room, fumigation with hydrocyanic acid gas is the most 
effective remedy. Burning sulphur as recommended by Dr. C. W. 
Stiles, of the U. S. Marine Hospital Service, 2 pounds for every 
1;000 cubic feet of space was only partially successful in a series 
of flxperimenls against these pests tried several years ago by the 
writer. Better suocess was obtained by carbon bisulphide fumiga- 
tion, the directions for which are given in the chapter on "Insecti- 
cides." 

"Chiogers." 

Oenws Tromhidium — et al. 

Doubtless a large number of the people in Indiana have had 
experience with "chif^ers" at some time or other. Many residents 
of the Hoosier capital who are wont to spend their summer vaca- 
tions in the woods or in the country often form an intimate ac- 
quaintance with this annoying and "unseeable" pest. The "chig- 
ger" is not an insect, as is commonly thought, but, like the red 
spider, belongs to the mites which form a division of the spider 
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group, Arachnida, "Chiggers" are usually the larval stage of 
predaeeous mites of the genuB Tromhidium, but other genera have 
attracted attention by causing injury rather similar to that caused 
by the "chiggers." 

Several years ago considerable attention was given by the news- 
papers to a skin disease known as dermatitis, the cause of which 
was very obscure. It was especially prevalent among people work- 
ing in wheat fields and those sleeping on mattresses filled with 
straw. Work undertaken by the Marine Hospital Service and the 
Bureau of Entomolc^y connected this disease with the presence 
of a mite {Pediculoides ventricosus) , which is parasitic on the 
wheat joint-worm. This of course accounted for the fact that 
persons sleepii^ on straw beds or working in the wheat fields 
should be particularly subject to the attacks of dermatitis. 




lAKVA OF TROMBIDIUU Oraatly caliund. (A»«Buika.J 

Eqo: The eggs of the mites or "chiggers" are microscopic 
in size and brownish in color thus resembling, in a way, small one- 
celled fungi. They are laid in masses of often several hundred 
on the surface of the soil. 

Larva: These are the real "chi^ers" and are microscopic in 
size. They are more or less red in color and oval in shape. These 
larvre resemble those of the red spider to a large degree and have 
only six legs which, of course, distinguishes them from the adults. 
The larva of one species is a bright red in color and is found on 
house flies, mosquitoes, grasshoppers and other insects. The habit 
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of burrowing into the skin of man is an abnormal one and as a 
result the mite dies within its burrow after it has become engorged 
with blood. 



ADUl-T OK 




Greatly UDlarfed. (Alter Bank 



The "chigger" bite is too well known to need much description. 
It is usually a more or less circular inflamed spot i inch in diameter 
resembling a large hive, or mosquito bite, in the middle of which 
there is a small water blister. 

Adult : The adults are quite visible and, like the larvje, are 
various shades of red in color. The shape is more or less elliptical. 
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but the abdomen ia lai^r than in the larva and the head and 
thorax region is smaller. The adults have eight legs. In this 
stage these raites are predaceous on other insects, some attacking 
the aphids or plant lice, others the eggs of the scale insects, and 
still others feeding on small caterpillars and other insects. 

Hehedies: In the case of "ehiggers" an ounce of prevention 
is worth several pounds of cure. Sulphur or naphthalene sifted 
into the underclothes, stockings and shoes will serve as a repellant. 
These may also be mixed with vaseline and rubbed into the skin. 
Another good repellant is a wash made of bichloride of mercurj' 
or corrosive sublimate, one part to 1,000 parte of water, and nibbed 
on the skin. 

If the mites have gotten into the skin the only thing to do is to 
apply a counteiirritant. Dr. L. 0. Howard recommends an appli- 
cation of ratlier strong ammonia. Strong ammonia mixed with an 
equal part of chloroform has been found very effective by the 
writer. 

If "ehiggers" happen to infest the lawn, as is often the case 
about country clubs or around country residences, we would recom- 
mend keeping the grass cut short and applying sulphur and other 
sprays recommended for the control of the red spider on trees or 
in greenhouses. 

Lice. 

There are three species of lice affecting man; the Head Louse, 
Pedicvius capitis — DeGeer; Body Louse, Pedicvius vestimenti — 
Iieach ; Crab Louse, Phthirius inguinaiis — Leach. 

These disgusting insects are often found in slums or unclean 
([uarters in our large cities, though it is not unusual to get them 
in the smaller and less clean hotels throughout the State when 
traveling. Occasionally they may be seen in the smoking cars and 
the day coaches of our railways, especially when numerous foreign- 
ers are traveling on them. School children in the poorer districts 
often get them through association with their playmates. Inquiry 
at the police station reveals that they are rather common on the 
numerous vagabonds slated on various charges. 

Egg : The egg is about 1/40 inch in length, more or less whitish 
in color, and oval in shape. In the case of the crab louse they are 
attached to the hairs of the body by a mucilaginous substance 
which hardens after a short time. In the case of the head louse the 
eg^ are attached to the hairs of the head, the largest numbers 
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(jcinff attached just behind the ears. The eggs of the body louse 
are laid in the clothing. 

Nymph : The nymph of the crab louse is readily distinguished 
from that of the other two species by its shape. The nymphs of 
the body and head louse are almost identical. In all species the 
nymphs resemble the adult in a large measure, though, of course, 
they are much smaller in size. 




FiguTQai Left is the haullouttof maa; oa ritht the body Louae. (After Lu£cer.MiDD.Eip.Sta.) 

Adult : The lice are bugs that have degenerated because of 
their parasitic habits. Because they spend their life cycle on or 
near the body of their host, they have little need of wings, and 
thus in consequence these have disappeared until today not even 
the rudiments are visible, and one would scarcely suspect the lice 
of being bugs, Heiuiptera, were it not for the mouth parts. The 
mouth parts are more or less modified and are distinctly of the 
suctorial type. ITie legs in all species are modified for clinging, 
each bearing a more or less strongly recurved hook with which 
they can tenaciously cling to even a hair. 

In the crab louse the body is almost as wide as long and the 
whole insect resembles a miniature crab, whence comes its name. 
The length is about 1/10 inch. It is of a more or less whitish color 
and has a distinct gray spot on each shoulder. The claws on the 
l^s are strongly recurved and pale reddish in color. The crab 
louse is never found in the fine hairs of the head, though it fre- 
quently occurs in the eyebrows and beard and is particularly 
abundant around the pubic regions of the body and around the 
armpits. 
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The head louse 13 readily distinguished from the two preceding 
species because it is always confined to the head. It is more or 
it'us oval in shape and is longer than the t-rub louse, the length 
ranging from ^ to 3/16 inch. The color is whitish, marked with 
black on the sides of the thorax. 



The body louse is not readily distinguished from the head louse 
especially in the nymphal stage. In size and general shape the 
adults resemble those of the head louse, but the dorsal surfaces of 
the body are marked transversally with dark bands. The habits 
of the body louse may also serve to distinguish it from the pre- 
ceding species, for it hides in the clothing and penetrates the 
skin of its host only when in want of food. 

■ Hemkdies : Personal cleanliness is a prerequisite in combating 
lice. Sulphur and mercurial ointments should be applied to the 
body and should be effective in killing these pests. In the ease 
of the body louse the clothing should be fumigated in a tight bos 
with carbon bisulphide about three times at intervals of from two 
to four days. 

BoOK-LlCE. 

Family Psocidce. 
The book-liee are not "lice" at all, but are far simpler insects 
and closely related to the white ants, as has been stated before. 
They are as a rule, of rather infrequent occurrence and unknown 
to many who claim to be close observers of insects. During tlio 
past season, however, which has been unusually moist, the presence 
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of these insects in large numbers has been called to the sttentiOD 
of the ofiice. At one residence in the southern part of the city, 
numerous book lice were found in the excelsior upholstering of 
the leather covered chairs. Here it is probable that they were 
feeding upon the excelsior and not upon the leather, as no injury 
to the latter was noticed. At another place these insects were 
found in abundance in the books in the library and also behind 
the wall paper, especially around the moldings and baseboards 
where the edges of the paper had worked loose. Here the book- 
liee were evidently feeding on the paste. 




Because they are, as a rule, of infrequent occurrence aud because 
they are very small and not noticeable, the life history of the book- 
lice has been worked out only in a very general way. Specimens 
of the book-lice examined at the office show that there are several 
species that have been rather common this summer. 

Ego; The eggs of the house-infesting species of this insect 
have not yet been observed. It is probable that they are laid in 
rather out-of-the-way places on or near the food stuff on which 
the nymphs and adults feed. 

Ntmph : The nymphs resemble the adults, except in size and, 
as in the case of the white ants, the change from the nymphal 
stage to the adult is a very gradual one. 
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Adult : The adult book-lice are very delicate, oval, whitish 
or pale yellowish insects about 1/25 inch in length. Those com- 
monly found in houses are wingless and d^enerate, but very near 
relatives living out of doors are winged and resemble plant lice 
to some extent. The mouth parts of the book-lice are made for 
biting and chewing tough substances and are practically like those 
of the white ants. The adults and nymphs are gr^arious in their 
habits, but no castes are developed aa in the termites. 

Remedies: Since these insects are very minute and inhabit 
out-of-the-way places the most thorough methods must be used in 
getting rid of them. Sulphur fumigation has absolutely no effect on 
them. Hydrocyanic acid gas may be used, but it must be used some- 
i\^hat stronger than is recommended in the directions under "In- 
secticides," nnd often then it will not kill all of these insects. 
Carbon bisulphide may be used in fumigating library books. The 
books should be placed in a tightly covered box and the carbon 
bisulphide poured on a cloth in abundance and placed with them 
and left at least twenty-four hours. Aa the book-lice occur in 
rather moist places a thorough drying out of such places will kill 
large numbers of these insects and often will effectively contrnl 
them. 

Silver Fisn or "Silver Moth." 
Lepisma sacchanna — Pack. 
Lepisma domestica — Linn. 

Just why this insect should be called Silver Pish or "Silver 
Moth" is unknown except that perhaps the scales which cover the 
body rather resemble those of the fish. It is not a moth, nor even 
closely related to the moths, but perhaps the simplest of all insects 
existent today. In their habits, they are rather like the cockroaches 
and are fond of starchy foods. They are often seen scurrying about 
in pantries if a light is brought into the room suddenly, but it 
is nothing unusual to find them in the daytime in rather obscure 
comers. "We have never found them to be particularly abundant 
or to cause any verj' serious trouble. The European Lepisma is 
found in bakeehops and seems to like tlie warm bricks of the bake 
ovens whence comes its name, "Fire Brat." 

The life history of these insects seems to be rather incompletely 
worked out and this is especially true of the native American 
species (Lepisma sacchaHna). 
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Ean : The eggs are laid in dirt or dust or on hard subatances, 
such as wood or stone, or in cracks or crevices. The egg is very 
varisble in form, depending upon the substance on which it ia 
laid. It is about one millimeter long and pale yellow in color. 
"When the eggs are laid loose they are roundly oval in shape ; when 
they are laid on wood they have the bottom half fattened so that 
they are half-ovoid in form, and when laid in cracks or crevices 
both sides are fiattened wliere they touch the edges. 




Nymph : The nymphs are practically identical with the adnlts, 
except in size, and there is scarcely any change except in size 
from the young to the mature insect. 

Adult: The adult is a silvery colored wingless insect about 
J inch long, with a big head and a body which tapers gradually 
towards the tail. There are two long antennie .sprinfcing from the 
head. The mouth parts are made for biting and chewing. The seg- 
ments of the thorax and abdomen are almost indistinguishable from 
each other. The legs spring from the thoracic segments and are quite 
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powerful and help the insect to ran very rapidly. At the tip of 
the body are three long appendages, one ^rtiieh points directly 
backward and the other two which extend out a cooaiderable angle. 
The body is well covered with minute scales, much like those of 
b. moth. These scales are silvery and shiny and it is from these 
that the insect gets its name. 

Remedies : The silver fish are very fond of moist sitnatitms 
and are seldom found in dry houses. Where they occur, however, 
they may be easily gotten rid of. If they are found in the library, 
eating off the glazed paper on the books or the starchy paste of 
the bindings, they may be killed by a thorough application of 
pyrethrum in such places. Where they hide in crevices, bits of 
cardboard covered with a poisoned starch paste may be inserted 
into these crevices and the insects killed when they eat this. This 
paste may be made by adding two oimces of white arsenic to a 
pound of starch paste. 
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A PRELIMINARY LIST OF THE PLANT-LICE OR 
APHIDIDAE OF INDIANA. 



BY HAROLD MOHKISON. 



Plant-lice are the verj' common, small insects with long legs 
and feelers, which are found on n>se8, peas and many other plants. 
Their abundance during the past summer has made it necessary to 
give some information regarding them. 

The following list includes only those species which hare been 
found during the past summer by members of this office, or those 
species which have had records pablished showing that they have 
been found in the State. It is very incomplete, as there are a 
number of species of economic importance which have not yet been 
reported, but which must occur here, as they have been found in 
the neighboring States. Information as to the best methods of 
controlling these pests are given under each species of economic 
importance, and general control methods are given at the beginning 
of the list, Mr. J. J, Davis of the Bureau of Entomology, now at 
Lafayette, very kindly verified most of the identifications. Miss 
M. E. Siebenthal made all of the ori^pnal drawings. 

Remedies. 

As all plant-lice are sucking insects, only those insecticides caJi 
be used for them which will kill when they touch the bodies of the 
lice. There are a number of these, anyone of which is usually sat- 
isfactory, but a few of them seem to produce better results than 
the others. 

The commonest contact insecticide is kerosene emulsion. This 
should be made as follows : Dissolve one-half pound of hard, laun- 
dry or whale oil soap, or one quart of soft soap, in one gallon of 
boiling water. Remove from the fire and add two gallons of kerosene 
or coal oil. Agitate this mixture violently by forcing it through the 
spray pump and back into the vessel containing it, for five or ten 
minutes, until a white, creamy liquid is formed which has no drops 
of free oil on the surface. This is the stock solution, and must be 
diluted before using. For plant-lice on anything except very 
tender plants, it should be diluted at the rate of about one part 
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of the emulsion to nine or ten parts of water. For t^ider plants 
it should be diluted as much bs one to fifteen. On some delicate 
plants it is better to use some other insecticide. The emulsion 
should be sprayed on with a nozyle ^ving a fine mist, and only 
enough should be used to wet all of the insects. 

Another very good insecticide is whale oil soap. This may be 
purchased from certain dealers. It should be dissolved in water at 
the rate of 1 pound of soap to 6 gallons of water, and should be 
sprayed on as is the kerosene emulsion. 

The lime-sulphur wash has been recommended for use in winter 
to kill the eggs of plant-lice on the apple and other trees. For 
this purpose, it should be used as for the San Jose scale at the 
rate of 1 part of commercial lime-sulphur solution to 8 to 10 parti 
of water. The results of this spray have not always been uniformly 
satisfactory, so it cannot be recommended with certainty. 

Perhaps the most efficient, and certainly the most satisfactory 
contact insecticide for plant-lice is one of the commercial tobacco 
solutions. These are made up to contain a definite amount of nico- 
tine, and directions go with each package telling exactly how to 
dilute it. All that is necessary is to put the liquid into the proper 
amount of water, stir it thoroughly and spray onto the plante. 
One of the best of these is a nicotine sulphate solution known as 
"Black Leaf 40." 

When good tobaeCo stems can be obtained, tobacco tea may be 
made by heating the stems in water at the rate of 1 poiind of 
stems to from 2 to 4 gallons of water, so that the water simmers 
but does not boil, A spray solution made in this way should not 
be diluted, but should be put directly onto the plants. 

Tobacco dust is frequently used in nurseries and around 
garden plants to repel some of the plant-lice which are found on 
the roots of many plants. A hole is dug around the plant, or a 
trench made aloi^side the nursery stock, and the tobacco dust ia 
spread over the bottom, after which the earth is filled in again. 

Carbon bisulphide, which comes in liquid form, is often used 
in controlling the Woolly Apple Aphis and some other root lice. 
A hole is made in three or four places around the base of the tree, 
and an ounce or so of carbon bisulphide ia poured into each hole, 
after which it is quickly closed up again. This method is satis- 
factory only in porous soils, as the gas cannot penetrate a heavy 
soil. The carbon bisulphide is also used for fumigating for such 
insects as the Melon Aphis where the infested plants can be cov- 
ered over. 
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Id greenhouBes, what is known as tobacco paper is usually used 
to destroy plant-lice. Several kinds of this can be purchased and 
are fairly effective. Hydrocyanic acid gas is the most efFectiv« 
fumigating agent that can be used. It is dangerous, howeiver, to 
make use of it in the greenhouse, as many plants are severely in- 
jured unless it is used very earefnlly. The proportion in which 
it is generally used in greenhouses is one ounce of potassium 
cyanide, two ounces of sulphuric acid and four ounces of water to 
1,000 cubic feet of space. The fumigation should continue for 
abont half an hour, but may last some time longer for hardy planta 
The water should be put in an earthenware vessel, the sulphuric 
acid added to the water, and the potassium cyanide in a small paper 
bag should be dropped into the liquid. As this gas is a very deadly 
poison, the person doing the fumigating sbonld be sure that he can 
get out of the house before the gas begins to generate. If the 
cyanide could be hung over the yesel by a string, and dropped 
into it from the do»w, it would be much safer. All openings in, the 
greenhouse should be closed as tightly as possible before fumigation 
takes place, and the house should be aired out very thoroughly 
after fumigation is completed. All fumigation ^ould be done at 
night. 

For spraying such plants as roses and sweet peas in a home 
garden or city yard, a email hand atomizer or a bucket pump ia 
sufficient. Where a greater amount of spraying has to be done, a 
barrel pump, geared sprayer, or even a power sprayer, is neces- 
s&ry. The latter is valuable because it gives sufficient pressure to 
force the spray material into many eurled-up leaves which would 
otherwise be missed. 

The few experiments in 8iM*aying for plant-lice that this office 
was able to observe showed that both the kerosene emulsion and the 
tobacco solutions were altogether successful. The form in which it 
comes makes the tobacco solution the easiest and best to use for a 
little work. It is more expensive in large quantities than the kero- 
sene emulsion. It is also more satisfactory to use tobacco on very 
delicate plants, as it was found that nasturtiums, which were badly 
attacked by two different kinds of plant-lice, recovered completely 
aftoi- being sprayed by Black Leaf 40, while most of the leaves 
were wilted when kerosene emulsion, diluted at the rate of one to 
fifteen, was used. Black Leaf 40 was also used with ezeellent 
results in spraying for the Maple Chaitophorus and the Tulip-tree 
Louse, both of which were very common during most of last June. 
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Natural Ekemies op Plant-Lice. 

Among the most important of the natural enemies of plant-lice 
are the ladybird beetles. These are rather small, half-spherical in- 
sects, belonging to the family Cocciuellidie. There are a nnmber 
of different kinds, almost all of which are beneficial. The most 
eoramoa lady beetle feeding on plant-lice is the Nine-Spotted 
Ladybird {Coccinella novemnotata) . It is about one-fourth of an 
inch long, with black head and body, and with the wing covers 
orange-yellow, marked with nine black spots. This insect is most 
beneficial in the larval stage. This species became very conmion 
about the first of July on the maples and other trees badly infested 
with plant-lice in Indianapolis. Another very common aphid feeder 
is the Two-spotted Ladybird {Adalia bipunctata). It is smaller 
than the preceding species, and has only two black spots on the 
v;ing covers, one on each. Another kind which frequently attacks 
the Melon Aphis and other species of plant-lice is the Convergent 
Ladybird {Hippodamia convergens) . (PI. II, Figs. 12-15.) This 
form has thirteen black dots on the orange wing covers. The Spot- 
ted Ladybird {Megilla maculaia) is often very helpful in destroy- 
ing plant-lice on com. This form is more elongate than any of the 
preceding and is dark pink in color, with ten black spots on the 
wing covers. It is frequently found in the winter under loose 
bark of dead trees and in similar situations, where it hibernates. 
There are a number of othpr species in addition to the above which 
also feed on plant-lice. 

Besides the lady beetles, the Syrphus-flies destroy large num- 
bers of plant-lice. "While the lady beetles are predaceous both as 
larvie and as adults, only the larvte of the Syrphus-flies feed on 
plant-lice. The adults are extremely common around the summer 
flowers, and were to be found by thousands during the past summer. 
The e^fs may be frequently noticed beside a cluster of plant-lice. 
They are long, round at both ends, and white. The larvie which 
hatch from them are most often light green in color, and when full 
grown somewhere near one-hslf an inch long. The head is very 
small, and the body tapers from the back end towards the head. 

As both the lady beetles and the Syrphus-flies pupate on the 
plants, usually in the midst of the plant-lice, care should be taken 
not to destroy any more of them than is necessary. The pupie of 
the lady beetles are usually black or dark colored, almost oval, with 
the end by which it is attached a little pointed, and hang down 
from a pad nttnchcd to the bark. They have a characteristic habit 
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of flipping the whole body when disturbed. The pupffi of the Syr- 
phus-dies are brown, elongate-oval bodies, with more or less dis- 
tinct rings around them, and are to be found attached to the leaves 
on which the plant-lice are feeding. 

Besides the predaceous insects which have been mentioned above, 
tliere are many parasitic insects which attack plant-lice. These arc 
Dsually veiy small and are frequently missed. The effects of their 
work on the plant-lice may be easily seen, however. Usually the 
parasitized louse swells up and loses its natural color. Soon the 
skin dries and hardens so that the body of the aphid serves as a 
protection for the parasite until it is ready to hatch out. Plant-lice 
with a round hole in them from which the parasite has emerged are 
very common in large colonies. None o£ the lice which are known 
to be parasitized should be destroyed unless it is necessary, as the 
parasites will hatch out and fly to other plants to infest the colonies 
of lice on them. 

A List of the Indiana Aphididae. 

Trama erigeronensis Thomas. 

This is a dull yellowish or whitish louse, with six rows of round, 
white, waxy spots on the back and sides, and with the white, waxy , 
substance scattered over the body. Only the wingless form has 
beai found. 

It was plentiful in June on the roots of the common white-top 
{Erigeron canadense), especially in moist places around Indian- 
apolis. In addition, it has been reported on a number of different 
grasses. At present it is of no economic importance. 

Phylloxera caryaecaults Fitch. 

This species, found on several kinds of hickory, is most easily 
recognized by the gall it makes on the leaf petJoIes and young twigs. 
This gall is globular or oval, and from one-flfth of an inch to one 
inch in diameter. When they occur in numbers, they usually grow 
tc^ther. The gall may be smooth or spiny, depending on the tree 
on which it is formed. 

This insect was found in the northern part of the State on 
Bieoria glabra, on which it formed a smooth gall. The winged 
females were full grown about the middle of June. 
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Phylloxera caryae-fallaa; "BJiey. 

This species forms a gall on the leaves of Sicoria alba, varying 
from one-twexity-fifth to one-fifth of an inch in diameter. The 
color of the gall is greenish-yellow when young, and becomes brown 
when old. It was reported from Indiana by M. T. Cook in his List 
of the Insect Galls of Indiana. 

Phylloxera carj/ae-globuli Walsh. 

The gall of this insect is pale whitish-green in color, frequently 
tinged with red and about cme-fourth to one-half an inch in di- 
ametw. It is formed on the upper side of the leaf of the shcUbark 
hickory (Sicoria alba) . Reported by Cook in his Inst of the Insect 
Qalls of Indiana. 

Phylloxera caryaevenae Pitch. 

The gall of this species is an elongate fold on the under side of 
the leaf along the veins, and hag a corresponding ridge on the upper 
dde of the leaf. This is also reported by Cook. It is found on 
Hicoria tomentosa and some other species. 

phylloxera depressa Shimer. 

The galls are fonnd on Hicoria alba. Tbey are smooth, round 
above and pale yellowish green. It is a very flat gall which pro- 
jects equally above and bdow the leaf. It varies from about one- 
sixth to one-fourth of an inch in diameter. This is another species 
r^wrted by Cook. 

Phylloxera vitieola Fitch. 

The Grape Phylloxera. 

The galls of this species on the leaves of the wild grape were 
very etHnmon in several parts of the State, so it oocura over the 
whole State without much question. These galls are green in color 
and sphmcal, but very irregular. They are sometimes so ccanmon 
as to almost completely cover the whole surface of the leaf. On the 
roots a small swelling is formed, which in nonresifltant vines soon 
rots, destroying all of the root below it. It is not to be considered 
a serious pest in Indiana so far as our reports go. 
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Ckermes pinicarticis Fitch. 

This insect attacks pine trees, and it may be readily recognized 
when present by the white woolly substance covering the bark of 
the trees. The trees are seldom killed by attacks of this louse, as 
several natural enemies help to hold it in check. It was reported 
only once in Indiana, on white pioe near Indianapolis. In other 
States it has been found on Scotch and Austrian pines as well as 
on white pine. 

The best time to spray for this insect would be in early spring 
jnst before the hibernating season is ended, using some standard 
spray. 




I piniwrficii Filth. ON BARK OF WHITE PINE. 
(From Bui, 173, HaiiH Eiiwimnt Btatkw.i 



Ceratapkis lalaniae Boisduval. 



This is a very peculiar aphid which is found on palms in green- 
houses in temperate countries, and out of doors in the Iropies. So 
far as is known, this is the first published record for this country. 
The insect is very flat, oval, and has a fringe of white, waxy fila- 
ments around the whole edge, which are united. The body is di- 
vided by a cross line a little befcHre the middle. It occurs on the 
upper surface of the palm leaves, and resembles a white-fly to some 
extent. There were no winged forms, although these are sometimes 
developed. It was found in two Indianapolis greenhouses, but it 
was not very common. 

Hamamelistes spinosus Shimer. 

By deforming a fruit bud, this species makes a gall on witch- 
hazel which is oblong, green, and covered with long spines. It was 
reported from Indiana \ty Cook. 
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Hormapkis kamamelidis Pitch. 
A green, conical gall is produced on the upper sides of the leaves 
of witchhazel by this insect It was also reported by M. T. Cook. 

Pemphigus fraximfolii Rile.v. 
The Ash Pemphigus. 
This insect proved to be very common on the American ash 
{Fraxinus americana) throughout most of June, and while it dis- 
appeared later, the evidences of its work remained during the 
summer. It attacks the leaves of young shoots and twigs, and curls 
them up, sometimes quite tightly. The lice secrete much flocculent 
wax, and this and the drops of honey-dew are very common inside 
of the curled leaves. The winged females develop in June. 




WINGED VIVIPAROUS FEMALE, Pemptiauj /roiis./olii Riley. [Ori«imI.);| 



WINGLESS VIVIPAROUS FEMALE. Prmptifui frtii^tifiH Ril«y- 
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WINGED VIVIPAROCB FEHALE,Pm)>M«iu pDiHiIfuuIft Eltch. (Oricinol.] 
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To contzxri this insect effectively, it will be neeeBsary to spray 
the infested parts as soon as it is noticed, (dnce the curling of the 
leaves makes it almost impossible to reach all of the lice. 




OALL OP Pdnplvu vBpalicaUit FROM ABOVE. 



Pemphigus imbricator Pitch. 
This insect clusters on the under side of beech limbs, and covers 
itself with a woolly mass much as does the Woolly Apple Aphid. 
The insect itself is black. It was reported as occurring at Ooshen 
in the northern part of the State. 



Pemphigus populicaulis Pitch. 
The gall of this insect is the easiest thing by which to identify 
it. This is formed on the leaf petiole at the base of the le&f, is 
globular in shape, and has a long narrow opening nmniiig parallel 
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to the petiole and wrinkled eXoag the edges. When first found 
near Indianapolis on June 2Sth, the galls vere almost fall grown 




and contained nearly mature nymphs. About two weeks later only 
a few winged forms could be fotuid in the galls. 
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WINQED VIVIPAROUa FEMALE, PempHgut ro^jiimJia Walnh. tOrip«al. 
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Pemphigus populi-transversus Riley. 

The gall of this species is formed on the petiole near the leaf 
base. It ia elongate-oval in shape, with the petiole running along 
one side, and the opening, a cross slit, on the opposite side from it. 
The galls had only youn^ nymphs in them when found near Indian- 
apolis on July 8th, the time when the galls of P. populicaulis were 
fully mature aud most of the inhabitants gone. The winged forms 
developed some time later. 

Pemphigus vagabundus Walsh. 
The Vagabond Gall-louse. 
Here again the gall is quite characteristic of the species. It is 
green, very irregular in outline, branched, and when mature has 
an opening at the end of each branch. The gall is formed on the 
end of a young twig. The gall shrivels and turns brown soon after 
the insects leave. It was about mature on the 25th of June, near 
Indianapolis, bat specimens collected three weeks later in the 
northern part of the State were sUU closed and had nothing but 
nymphs in them. It was found on sprouts of the Carolina poplar 
at Indianapolis, and on both Carolina poplar (Populus deltoides) 
and quaking aspen (Populus iremuloides) near Lake Wawaaee. The 
qnaking aspens were badly injured, and in some cases were almost 
killed by the numerous galls. 

Pemphigus ulmifusus Walsh. 
The Red-Elm Gall-louse. 
This louse makes an elongate gall, pointed at both ends, and 
about one inch high, on the upper side of the leaves of the red or 
slippery elm. These galls were found near Indianapolis and at 
Uaklandon, but never in numbers. The galls mature about the end 
of June or the first of July, when the winged forms may he found. 

Colopha ulmicola Pitch. 

The Cockscomb Gall-louse. 

This insect is the one that forms the very numerous cockscomb 

galls on the elms. It was found commonly in all parts of the State. 

Th« galls reach maturity in June, and the winged forms which 
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come from them fly to grasses of different kinds to spend the rest 
of the summer. In the fall the winged females again migrate back 
to the elms, and produce a sexual generation, the females of which 
lay their e^s in a protected place on the bark. 

Schisoneura americana Riley. 

The Woolly Elm-Leaf Loose. 
This was a very common species around Indianapolis, and is 
witliout doubt distributed through the whole State. It forms col- 
onie* on the under sides of the leaves of the American elm, and 
caoMs them to curl badly, injuring the appearance of the foliage. 
The«e galls were most noticeable during June. 

Schizoneura cralaegi Oeatl. 
A few small colonies of this louse were found at Oaklandon and 
near Indianapolis. It does not seem to be of economic importance 
here. The insects cluster on the under sides of the twigs, especially 
where some injury exposes the wood, and are completely covered 
by the woolly wax they secrete, resembling the Woolly Apple Ijouse 
in general appearance. 

Schizoneura lanigera Hausm. 
The Woolly Apple Aphis. 

The bunches of white woolly substance on the under sides of 
apple twigs and limbs were very common on many of the trees 
examined. While the louse may injure the branches of the tree, 
its worst damage is done to the roots, on which it forms galls or 
swellings. After they kill a root, the lice migrate to other living 
roots. The winged migrants are developed in the fall, and, usually; 
after flying to some other tree, produce living young which are true 
males and females, and the latter lay one e^ apiece in cracks in 
the bark of the tree trunk. These eggs hatch in the spring, and the 
production of young again commences. The winged form is about 
one-twelfth of an inch long, and both it and the wingless form are 
reddish-brown in color when the wax is romoved. 

These insects are vcr,y easily distribnted on nursery stock, and 
the buyer should be careful that his stock has none on it, or bears 
no evidence of their work. In the nursery it is probably best con- 
trolled by putting a considerable amount of tobacco dust in trenches 



D.qit.zeaOvGoOt^lc 



Indiana Statk Entomoi.oc.ist. 



THE WOOLLY ELU-LEA7 LOUaE. Aslimnrt n 
k) ffinur •(■. (b) 8Min motbar. (a) Lmtm ihowiBf ml, (d! 




LEAF CCRT. OF ELM. CADSED BY THE WOOLLY ELM-LEAF LOOSE. 
irroDiFalcb. BnL 181, HointEip. Sta.) 



D.qit.zeaOvGoOt^lc 



212 



PiPTH Annual Bspobt 



along the rows. This acts as a fertilizer in addition to MJlii^ the 
apliids and repelling them. For destroying the lice on the branches, 
either a kerosene emulsion made up to contain 7 per cent, of ker- 
osene, or a tobacco solution such as Black Leaf 40 which h^s som^ 
soap added to make it spread better, should be used, and should be 
applied with as much force as possible in order to penetrate the 
woolly substance covering tiie aphids. Limensulphur used in win- 
ter will destroy any of the young which may be hibernating on the 
trunks. When the branches and upper parts of the tree are cleared 
of lice they can be kept from coming up from the roots by banding 
the trees with some other substance, as tree tanglefoot, which will 




■ ROOT GALLS OP THE WOOLLY APPLE APHIS. 
(FiomOillattoudT^lot, Bull. 133, Colo. Elp. Su.) 

prevent their crawling up the trunk. Where the roots are badly 
infested, the dirt should be removed from around the crown of the 
tree to a depth of six to eight inches, and for a distance of about 
three feet from the tree. Then 10 per cent kerosene einuM<»i or 
commercial tobacco solution in the right proportions should be 
sprayed into the hole until the exposed parts and the ground are 
thorou^d; drenched. After using at least two to three gallons to 
a tree, fill in the earth again, banking it up against the trees. In 
open porous soil, carbon bisulphide can be injected into the soil, 
and will kill most of the lice on the roots. At best the root treat- 
ment is only temporary and will probably have to be repeated if the 
lice become bad again. (Plate I, Figs. 9, 10, 11.) 
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Longistigma caryae Harris. 

The size of this plant-louse will easily distingnish it from any 
others found in the State, aa it is the lai^^t one which occurs here. 
It is one-fourth of an inch long, and brown or blackish. It was re- 
ported but once, from Cass County, on bosswood. It also occurs on 
hickorj'. 

MelanoxantkeriuTn smtthiae Monell. 

This species is dusky reddish in color and about 3/24 of an inch 
long. It occurs on willow on the woody stems, and on the yoiing 
■hoots if it is numerous. Only one reccnd was obtained, from 
Oaklandon. 

MeUmoxantherium salicis Linn. 
The Spotted Willow-lottse. 

What seemed to be the wingless female of this species was found 
at the same time as the preceding, but on another species of willow. 
It is called the Spotted Willow-louse on account of the large whitish 
■pots on the npper side of the body. The length is at least one- 
eighth of an inch. 

Ckaitopkorus aceris Linn. 
The Maple Chaitopborus. 

For a time in June this louse attracted much attention in In- 
dianapolis and other cities in the State. The lice are pale greenish- 
yellow with the top of the body more or less blotched with brown, 
and with red eyes. They had a habit of clustering on the under 
sides of the leaves near their bases, and along the leaf petioles, and 
when they became numerous enou^ they even formed colonies on 
the upper sides of the leaves. The hwiey-dew which they secreted 
attracted most of the attention which was bestowed on them. The 
upper sides of the leaves of whole trees were coated with a shiny, 
somewhat sticky, substance which glistened in the sunlight. The 
sidewallt beneath the trees also had many of the little spots on it. 
After about two weeks of this, the leaves of the Norway maples, 
which were the most badly infested, began to drop off. Several 
heavy rains about the last of June washed away all traces of the 
honey-dew, and about this time a number of natural enemies, es- 
pecially lady beetles, increased so greatly that the lice practically 
disappeared for the rest of the summer, tmly a few isolated colonies 
remaining on some of the younger trees. 
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Several attempts to control this insect commeircially were 
watched and were successful in every case. Tobacco solutions were 
used each time. The increase in tiie number of natural oiemiee no 
doubt helped greatly by destroying all of the lice not killed by the 
si)raying. 

Some idea of the amount of attention which this insect attracted 
may be gained from the fact that this office had an average of 
twelve calls a day for about two weeks in regard to its attacks, and 
a lesser niimber for some time before and after the time when it 
was most abundant. (Plate III, Figs. 1 and 2.) 

Chaitopkorus pOpuUcola Thos. 
The color of this louse is black, with the abdomen clay-yellow, 
marked with black. The wingless forms are very dark brown, or 
blackish, with a little lighter yellow in their middle. The young 
are reddish-brown with a lai^ yellow inverted T-shaped mark in 
the middle of the body. It was common around Indianapolis on 
the Carolina poplar during the summer. 




WINGED VIVIPAR0D3 FEMALE, Ctailaplterui jiopalijoll' OestVund. (Orifliiiil.) 



Chaitopkorus populifoliae Oestl. 
This aphid was found on the under side of leaves of Carolina 
poplar near Indianapolis. It has the front part of the body black, 
and the abdomen pale green with eight cross bands. 

Oliaitophorus viminalis Monell. 
This is a black species, with a pale green abdomen marked with 
black bands, and sometimes almost wholly black, and with a row 
of black spot? on each side. The wingless forms are pale gr^en or 
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yellowish, with long hairs on the body. It was found around In- 
dianapolis, at OaklandoD and at Nohlesrille, and probably occars 
throughout the State. 

CalUpterus asclepiadis Monell. 
This little insect, about one-sixteenth of an inch long, was very 
common on the under side of leaves of the milkweed (Aselepias 
surica). It is pale yellow, and the wings usually have dark blotches 
on them. It was found around Indianapolis and in the northern 
part of the State, so it is probably general in distribution. 

Cfdlipterus bellus Walsh. 
The distinguishing mark of this insect is the black or dark band 
along the front edge of the wing. It is also pale yellow in color. 
This was a common species on the under side of leaves of white oak 
cround Lake Wawasee. 

CalUpterus caryae Monell. 
This is another pale yellow species without any cornicles or 
"horns" on the abdomen, and with clear wings, which was fonnd 
on the under side of the leaves of hickory at Lake Wawasee about 
the middle of July, 

CalUpterus discolor Monell. 

This occurs on the under side of the leaves of white oak. It 
resembles the insect found on milk^-eed in having spotted wings, 
but the abdomen has several conrqiicuoiis dusky cross bands. Thif> 
was found in small numbers, both at Noblesville and at Lake Wa- 
wasee, 

CalUpterus punctatus hlonell. 

This is still another pale yellow insect which is also found on 
the under side of white oak leaves, but the wings in this form are 
not spotted, and have the front margin pale. It was found only at 
Noblesville in June. 

CalUpterus trifolii Monell. 

The Clover Callipterus, 

This is a yellow species which is found on clover, usually fairly 

commonly. None were observed during the past summer, but it 

was very eamly found two years ago, when tlie Green Pea Louse was 
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so abundant on clover. The abdomen of this species has six rows 
of dusky tubercles running lengthwise. As with the other species 
of Callipterus, this is usually solitary, only a small number occur- 
ring on a leaf. It was found at McCordsville two years ago. 
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Monellia caryella Pitch. 
Iq color this resembles the above species rather closely, but thi^ 
wings are laid flat on the body, which is itself somewhat flattened, 
while iti all the others similar to this the wings are held roof-like, 
with the hind edges touching above the body, A few specimens 
were found at Lake Wawasee on young shellbark hickory trees 
about the middle of July. 
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Drepanaphis acerifoUi Thos. 
This was commoQ throughout the State on soft maple, and is oc- 
casionally found on hard maple. It is brown with a pale yellow to 
brown abdomen marked with black across the middle. The ^es are 
bright red. There are two pairs of spines or tubercles in tiie middle 
of the abdomen, either one or both of them black, which readily 
distingruish the species. The second pair is the longer, and the two 
spines are sligfhtly nnited at the base. 

Aphis brassic(E Linn. 
The Cabbage Aphis. 
Nothing is a much commoner pest of cabbage than this insect. 
Usually the parasites are numerous enough to prevent serious dam- 
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age, but in spite of them the lice frequently break forth and damage 
the young plants especially. The winged females are yellowish- 
green in color, with much of the front part of the body black. The 
winglesB forms are pale grayish-green, but are almost always cov- 
ered with enough whitish meal to hide the true color. The body 
usually has a row of black spots down each side, and often other 
black flecks in addition. It was found near Indianapolis, and is 
probably all over the State. 

The most important thing in the control of the Cabbage Aphis, 
as in the control of most of the cabbage pests, ig to clean up the 
gelds or patch thoroughly in the fall after the e|^ are laid on the 
leaves and stubs. If these are destroyed, all the ^^ are removed, 
and any hibematiiig places are destroyed at the same time. Wlien 
the lice become abundant enough on the plants to need spraying, 
any of the standard remedies may be used, such as kerosene emol- 
sitm or Black Leaf 40. These should be sprayed (hi with consider- 
able force in order to penetrate the mealy coverii^ of the lice. 

Aphis ceptuUanthi Thos. 

The Button-bush Aphis. 

Both the wingless and winged forms of this louse were found at 
Wawasee on the 18th of July. The winged form is black with a 
brown abdomen, with little waxy secretions along the edge, 

Aphis forbesii Weed. 

The Strawberry Boot-louse. 

Strawberry beds are often Infested with this louse which 
causes the plants to wither and die. The aphids are about 1/20 
of an inch long and dark green or blackish in color. Most of the 
injury is done in light sandy soil. The insects attack the roots, 
often covering them completely. The tiny eggs may be found along 
th^Btems and mid-ribs of the green leaves in fall and winter. They 
are black and shining. The young lice which hatch from these 
eggs in the early spring begin to form colonies on the tender leaves 
of the crown of the plant. In two or three w«eks the ants which 
are the constant attendants of these lice, appear and carry the 
aphids down onto the roots of the plant. These ants protect the 
plant lice during the summer and take them to new food plants 
when the old ones die. 



D.qit.zeaOvGoOt^lc 



PiPTH Annual Report 



i 



I 



si 

11 
i- 

.1 
I 
I 
i 



D.qil.zMBlG001^le 



Indiana State Entohologist. 221 

There are some parasites which help greatly in eontrolUng this 
insect and keep it from becoming fatal to whole strawberry beds. 
Id addition, there are some more or less successful control measures 
which may be practiced. Plants that are not infested should be 
secured, and they should be planted on land that has had no in- 
fested plants on it. The plants can be disinfected by delaying the 
planting till all of the eggs have hatched, and then dipping the 
plants for a few minutes into dilute tobacco extract solution. 
Where a new bed is to be planted near an old one, the latter should 
be destroyed the previous fall to prevent the winged lice from 
migrating to the new plants. Perhaps the best way to lessen the 
numbers of lice in an old bed is to bum it over carefully with a 
quick hot fire. This should be done in early spring by spreading 
straw or grass over the bed just as the plants begin to grow and 
setting fire to this. This burning over kills all the young lice and 
the eggs as well, and is beneficial in other ways. 

This louse has been found in several scattered localities in the 
State and is probably distributed all over it 

Aphis gossypii Glover. 
The Melon Aphia 

This louse does the most damage to melons, causing the leaves 
first of the young shoots and later the whole plant to curl up and 
then to wilt. It probably has the greatest variety and the most 
food plants of any species found in the State. As soon as the 
melons start their growth, usually, the lice migrate to them from 
nearby weeds on which they commenced to develop in the spring. 
The color of these lice is very variable, ranging from light yellow 
to an almost blackish-green. They are about 1/15 of an inch long. 
The winged form is black, with the abdomen varying in color like 
the wingless mentioned above, and with a row of black spots down 
each side, and with the "homa" or cornicles of the abdomen black. 
It is common on melons around Indianapolis, but did not seem so 
abundant as tisual this year. In the early summer this species was 
a very serious pest of nasturtiums. It clustered on the under side 
of the leaves near their bases and was so common that many beds 
were almost wholly destroyed. Black Leaf 40 was used very suc- 
cessfully on these plants. It was also found on gourds in the city 
about the middle of September. 

The control of this insect is helped greatly by the m&ny para- 
sites wbieh attack it. Artificial methods of ooqtrol ore usaally 
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neceijsary in spite of the numerous natural enemies. One of the 
iriost important things to do in controlling the louse is to watch 
the vines carefully and when one is found which is very badly at- 
tecked, to destroy it completely in such a way that the lice are all 
killed. Spraying should be done as soon as the lice are observed, 
as it is almost impossible to spray for the pest sueeesstully after 



THE MELON APHIS, Aphu fompii Glovsr. 

(a) Winded femsle [ram sbove, (b) Newly bBtched yinmt aphii. Ic) Adult wiiglen lemtie. 

(d) Nymph at lul lUce. (e) Wingsd fenula from the lida. (fl Melon leaves BtaowiaK 
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the leaves are badly curled. Tobacco extracts ot kerosene emulsion 
should be used for spraying, and an underspray rod, or the vines 
should be turned over to be sprayed. Black Leaf 40 diluted one 
part of the tobacco solution to fifty parts of water has been re- 
ported as very effective in controlling this touse. Kerosene emul- 
sion should be made very carefully to prevent injury to the foliage. 
Fumigation is usually the most reliable and effective method 
of combating the melon aphis. Either earbon bisulphide or tobacco 
fumigation sheets may be used. The latter are probably the moat 
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satisfactory. If only a few vines are to be treated, inverted tubs 
or large buckets may be used to cover them, and about a tea«poooful 
of carbon bisulphide evaporated to every cubic foot of space under 
the tub. When many plants are to be treated, it is much better 
to make light frames wide enough to take in the whole plant, and 
long enough to cover two or three. These may be about 4 by 6 
feet, and from 8 to 12 inches high. The frames should be covered 
with cheap closely woven muslin which is to be soaked in linseed 
or other oil. The muslin should be cut long enough to leave abont 
a foot free around the edges. The frames should also have cross- 
slats nailed on their tops for convenience in handling. The frames 
are placed over the vines and earth piled on the projecting flaps 
of cloth most of tJie way around. Then the tobacco sheet to be 
used is torn up into strips and put under the frame in a tin can, 
after which it is lighted, and t,he covering of the cloth flap com- 
pleted. The fumigation should continue for from ten U> thiily 
minutes, depending on the results. Fumigating powder may be 
used in place of the sheets. The complete destruction of the vines 
as soon as possible after the crop is harvested is also very helpful, 
as many of the lice are destroyed in this way. 

Apkis koughtonensis Throop. 
This was found by Professor J. Throop near Indianapolis in 
1904 and 1905. The wingless forms are pale green, about 1/16 of 
an inch long, and hairy. The winged forms are about as long, 
slightly darker green, and not hairy. This louse curled the leaves 
of Houghton gooseberry very badly. 

Aphis helia»thi Monell. 

The Sunflower Aphis. 

The wingless forms were common on the sunflower during most 

of the summer. They are green, varying from pale to dark, and 

more or less shaded on the abdomen. This species was found 

around Indianapolis. 

Apkis maidis Pitch. 

The Com Leaf ApMs. 
This louse was not reported to the office during the past year, 
but it is included in Hunter's Catalogue, and is probably common 
over the State. It is bluish-green in color, about 1/12 of an inch 
long, and appears in the latter part of the summer. 
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Aphis medicaginis Koch. 
This was a very common species on an undetermined legume at 
Lake Wawasee. The winged forms ara black, with a blackish- 
green abdom^i. The wingless forms are shining black when full 
grown and their appearance as they stand out among the dull 
joang it quite characteristic. 
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The Black Peach Aphis. 

This louse attaelts both the roote, the young shoots and the 
leaves of the peach. As with the Woolly Apple Louse, most of the 
damage is to the roots, althoagb it frequently becomes bad on the 
foliage. The full grown wingless lice are about 1/12 of an inch 
long and Tery dark brown or black in color. The young found 
on the leaves and stems are reddish-yeUow. Only the wingless 
forms are found on the roots, and th*y continue to grow and pco- 
duce young through the year. In the spring some of them migrate 
to the foliage and begin colonies there. From a few small colonies 
they m^ spread over the whole tree. 

As the lice are firmly attached to the roots, all nursery stock 
should be examined to see that there are none on its roots. Tobacco 
dust in the nursery rows, as suggested for the Woolly Apple Louse, 
should help to prevent injury to nursery stock, while the roots of 
trees that are attacked should be treated as suggested for the Woolly 
Apple Louse. It may be controlled on the leaves and branches by 
spraying with any of the sprays usually used. Young shoots which 
are found with lice on them in spring should be destroyed. (Plate 
I, Pigs. 12, 13, 14.) 

Aphis pomi DeGeer. 
The Green Apple Aphis. 

This pest of the apple and pear was very common over the 
whole State during the past year, the attacks continuing through 
the summer. The injury to the young trees is the most serious, as 
the leaves are first badly curled and then drop ofF. On old treee the 
leaves are often badly curled, but the damage is not so great aa on 
the young trees. The black, shining, oblong ^gs are veiy conunoo 
in winter on the twigs, in crotches and bud axils of badly infested 
trees. These eggs hatch in the spring just before the buds open, 
and start coI<Hiie9 which continue to grow and produce win^ess 
and winged migrating forms through the summer. 

Winter spraying with lime-sulphur as for the San Jose scale 
has been reported as destroying the eggs of this and other species 
of apple plant-liee, but there are some experiments reported which 
were not successful. The lime-sulphur will do no harm, and will 
probably be of value in most cases. For the Green Apple Aphis, as 
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for other species which curl the leaves, spraying should be done 
before the insect has curled the leaves, as successful spraying is 
then impossible. Tobacco extracts, kerosene emulsion contaiaing 
7 per cent, kerosene, whale oil soap at the rate of 5 to 6 gallons of 
water to 1 pound of soap, or dilute raiscible oils are successful in 
controlling this and other lice affecting the apple. Care should be 
used in spraying to reach all of the insects, and good pressure is 
necessary to do this successfully. (Plate I, Pigs. 1 to 8.) 

Aphis populifolitB Fitch, 
Only the wingless forms of this aphis were found. They oc- 
curred on the tips of sprouts of the quaking aspen at Lake Wawasee. 
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WINGLESS VIVIPAROUS FEMALE, AjiIm po|Wl(AiI» Filch. (Oriciial.) 



The color is dark reddish-brown to blackish, with several spots of 
white pulverulence on the body. The cornicles or "horns" are 
much longer than in moat similar species. 

Aphis rumicis Linn. 
The leaves of a species of Atriplex were curled and twisted by 
this insect. It was found only once, at NoblesviUe, and then in 
small numbers. It is a rather large, black aphid with a dark green 
abdomen, which has several black stripes across it. 



joovGoOt^lc 



IvrirANA Statk Entomoujois 



227 



Aphis setariee Thos. 
The Rusty-Brown Plum Aphis. 
This rujBty-brown species was abundant on plum in several 
places aronnd Indianapolis dunng June. It attacks the young 
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Fig. 1 




THE RUSTY-BROWN PLUM APHIS, A^u n 
WiniBd viviimnis temftl*. (From Subm, Bull. S8, C 
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&hoote and the leaves, clustering on the under sides of the latter, 
and curling them, and at times even attacks th? bloesoms and keeps 
the fruit from setting. Late in June reports of the attacte ceased, 
iitaking it evident that the winged lice had migrated to one or 
several of the grass plants which are their food during the sum- 
mer. In the fall they again migrate back to 'he plum to lay their 
eggs. These lice can be controlled on the plum by spraying as 
soon as they are found, with one of the standard remedies. 

Aphis sorbi Kalt, 

The Rosy Apple Aphis. 

Thia louse was reported as rather abundant from two or three 
places around Indianapolis during June of the past summer. The 
wingless females are variable in color, ranging from salmon color 




THE ROSY APPLE APHIS, Apii. urbi K»lt. 
I (emaLe. (From 3i 



to purplish or black, with a bluish powdery substance covering the 
body. They are noticeably larger than the Green Apple Aphis. 
Their habits are like those of the Green Apple Aphis at first, and 
they may be controlled in the same way. In the summer, however, 
the winged forms migrate to some unknown food plant, and re- 
main till fall, when they return to the apple and lay their ^Tgs. 
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Aphis spirell<B Sellout. 
The inaect that has been called by this name was very conunon 
daring much of the summer on Spireft at Indianapolis, infesting 
the terminal shoots and the leaves. It looks almost exactly like ft 
small Oreoi Apple Aphia. 

Aphis vemonim Thoa, 

This is a small dusky aphis with a pale yellow abdomen which 
was found on ironweed at Noblesville about the middle of June. 

Cerosipka rubifolii Thos. 
This species was found on wild blackberry both at Wawasee and 
at Indianapolia It is a very small, black, with a pale yellow-green 
abdomen, which is mottled with bine-green, and has five jointed 
nntennee or "feelers," while all of the similar species have the 
antennfp six jointed. The wingless form is pale yellowish-green, 
with the body mottled with bloe-green. It is found on the under 
side of the terminal leaves of the shoots, causing the leaves to 
wrinkle and ciu*l and to bimch up. 

Toxoptera graminum Rond. 
The Spring Grain Aphis or Green Bug. 
This louse was not reported to the office during the past year, 
but it has been found in the State by P. M. Webster and others, 
find is one of the three species reported directly from the State in 
Hunter's Catalogue of the Aphididie of North America. It is 
jellowish-green in color, varying in size from 1/25 to 1/14 of an 
inch. When it once gets a start it increases very rapidly in num- 
bers. Certain parasites are very helpful in controlling the insect. 
The destruction of volunteer oats and wheat in the early fall is 
the most effective method of controlling the louse. 

Toxoptera muhlenburgia Davis. 
This is another gras^ aphid which has been found recently by 
Phillips and Davis at Richmond and Lafayette. 

Hyadaphis pastinacem Linn. 
This is a species which was abundant on Pastanica sativa, a 
very common roadside weed. It clustered on the upper part* c^ 
10— aoon 
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the stalks and on the flower umbels. It is green, with black mark- 
ings on the abdomen, and witii the head and thorax black. It was 
found around Indianapolis early in July. 



WIHOED Vn'TPAROUS FEMALE, B,iiiapUi pwliwcw LinB. (OripwI.) 

Bkopalosiphum rhois Monell. 
This is a reddish-brown aphid which is sometimes common on 
the ornamental sumach. It was found on the young flower stalks 
of arnmaeh grown in a nursery at Lafayette. 

Myzvs cerasi Pabr. 
The Black Cherry Louse. 
This is a deep shining bla/ik species that often becomes abun- 
dant on cherry. It was found near Indianapolis, in small uum- 
bwB, about the time that the late cherries were ripe. It clusters 
on Uie young shoots and on the under side of leaves. Spraying 
with the remedies as su^ested for the Green Apple Aphis should 
control this pest if it becomes very bad. (Plate II, Pigs. 1-3.) 

Myzus persica Sulz. 

The Green Peach Aphis. 

This louse was common on peach around Indianapolis during 

the last of May and the first of June. On the peach the form is 

pink when first hatched from the eggs. These pink individuals 
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give birth to pale green forms, which in turn raise mostly winged 
forma which are greenish with a large black blotch in the middle 
of the abdomen, and with the head and thorax black. The winged 
forms fly to a great variety of plants, iacluding cabbage, tomatoes 
and many other T^etablea as well as a number of weeds. In the 
fall they fly back to the peach trees, after raising several genera- 
tions of young on the summer host plants. The e^s are thai laid 
on the peach by sesual forms. The summer and the spring forms 
are very dmilar, except that the "horns" or cornicles of the sum- 
mer forms are swollen near the outer end, while in the forms on 
the peach they are straight. 

The trees known to be infested with the lice should be sprayed 
about a week before the buds open with one of the standard sprays. 
If the foliage is found to be affected the same remedies may be 
applied to it. This insect was also very abundant on nasturtiums 
along with the Melon Aphis, and was destroyed by spraying in the 
same way as was that species. (Plate II, Figs. 4-11.) 

Myzus rosarum Buekt. 
Specimens of this louse were common, but never numerous, on 
the tinder side of leaves of roses at Indianapolis during most of 
the summer. The insect has a green abdomen with black cross 
bands. The wingless forms and the young are apple-green, and 
the latter have long hairs with little knobs on their ends arranged 
in rows over the body. 

Fhorodon kumult Schrank. 
The Hop Aphid. 
Wingless specimens of this aphid were brought in onee from 
Indianapolis in July. It is pale green to apple-green in color, and 
has two prominent, almost spine-like humps on the front of the 
head, one just inside of each antenna or "feeler." It vras found 
on the leaves of the hop plant. 

Macrosiphum erigeronensis Thos. 
This is a rather long, slender form, pale green in color, which 
was common on white-top (Erigeron canadense) during the early 
part of the summer. It was found at Lake Wawasee, at Nobles- 
ville and near Indianapolis, so it is probably distributed over the 
whole State. 
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Macrosiphum lirodendri Monell 
The Tulip-Tree Aphid. 

The leaves of several tulip trees in Indianapolis were badly 
infested with this louse late in June and during July. While there 
is usually a little dropping of the leaves at this time, this was 
greatly increased by the attacks of the plant-lice. The winged 
forms are a reddish-brown, with the abdomen pale green. In addi- 
tion to this form there is a variety which is pale reddi^ in color, 
specimens of which are usually scattered among the lice on the 
lower sides of the leaves. Some of these tulip trees were sprayed 
comraereially with a prepared tobacco solution, and the plant-lice 
were practically exterminated. At the time this was done, there 
were a great many lady beetle larvie among the lice. When the 
trees were examined a few days later, there were dozens of the 
pupse of the lady beetles scattered over the leaves, twigs and 
trunks. Later on the adult beetles emerged, and they probably 
lielped greatly, both as larv^ and as adults, iu making the sprayin? 
sfem so effective. 

Macrosiphum pisi Kalt, 

The Green Pea Aphid. 

This is a lai^ green louse which is very abundant on garden 
and sweet peas, clover and other related plants. It was found iu 
many city yards in Indianapolis during the past summer, and two 
years ago waa so cmnmon in many clover fields near the city that 
Ihe clover remained on the ground for more than a week after 
cutting without showing any signs of curing. The clover stems 
were so plastered with honey-dew that the moisture could noi 
evaporate from them. When such a condition is threatened, the 
clover should be cut even before it is ready, aa it will cure before 
the lice have attacked it badly, and many of the lice are killed by 
the de8tructi(»i of their food plant. This insect has a number of 
natural enemies which help to keep it from becoming too great a 
pest The most important of these is a fungous disease which acts 
best iu damp weather, but has hardly any effect in dry weatJier. 
On sweet peas or on a few vines of garden peas any of the usual 
remedies will be effective. Where city water pressure is available, 
turning the hose on the vines with as strong a stream as possible 
in an effort to knock off all the lice has been recommended. What 
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few experimeDts we tried tMe way were not very successful, but it 
might control the insects if repeated frequently. Spraying with a 
traction sprayer, using whale oil soap or some of the tobacco solu- 
tions should be tried on large fields. It is a rather expensive 
method, but ought to save the crop if it is done properly. 
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Mncroxiph}im rnxfr Tjinn. 
The R^e Aphid. 
This is usually a coiDinon insect on the rose, but curiously 
enoufrh it was very infrequent during the past summer in many 
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places where it is ordinarily abundant. This species also haa two 
color varieties, one pale to apple-green, the other pink or reddish. 
Th€ twn nre often found intermingled on the young stems and the 
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larger leaves. The insect prefers the stems and bnds. The cornicles 
or "horns" of the abdomen are veiy Icmg and blackish or black. 
It has been found all over the State. 

Macrosiphum rudbeckuB Pitch. 
The attack of this louse is most frequently noticed on the Golden 
Glow, although a number of other compo^tes, both wild and culti- 
vated, are often infested by it. The typical form of this louse is 
wine-red in color, but the color is very variable from this to dark 
brown, or shining blackish -brown. Specimens of what is called 
Macrosiphum amhrosim were also found on several composites, but 
it seems impossible to tell the two apart, so they are both included 
here. This species was also found everywhere in the State. 

Macrosiphum sanbomi Gillette. 
The Brown Chrysanthemum Aphid. 
This is a very dark brown or blackish species which is usually 
common on chrysanthemums in greenhouses. It was found in 
several Indianapolis greenhouses. 

Macrosiphum solanifolii Aahmead. 
The Potato Louse. 
A few specimens sent in late in June from near India^polis 
form the only record we have for this species. It is a large, green 
form, occasionally reddish, which closely resembles tlie species 
found on the sweet pea and other legumes. M. solanifolii occurs 
largely on the potato, but it is also found commonly on the legumes 
and upon some other plants, as Shepherd's Purse. 

Macrosiphum viticola Thos. 
The tender leaves and young shoots of the grape, both wild and 
cultivated, are often attacked by this insect. It varies greatly in 
size, the smaller specimens looking a great deal like specimens of 
Aphis. The color is blaekish, with the abdomen dark brown. The 
wingless forms are dark brown. It was found at Lake Wawasec 
about the middle of July and at several places in and around In- 
dianapolis during the summer. 
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SOME POINTS ON THE CONTROL OF PLANT 
DISEASES. 



There are a few fundamental principles in the controlling of 
plant diseases which should be taken into consideration. In the 
first place one should have at least a little knowledge of plant 
physiology and appreciate the damage that is being done when 
any part of the plant is diseased to such an extent that it cannot 
properly perform ite function. The orchardist or farmer should 
also be familiar with t^ose conditions that favor the welfare of the 
plant, such as proper cultivation and fertilizati(m, as well as those 
conditions that favor the development of the fungous diseases. 
To intelligently combat any particular disease, some conception of 
tiie life history of that disease is essential. Since climatic condi- 
tions vary so much in the different latitudes, as well as during the 
different seasons it is quite important that in order to combat a 
disease to the best advantage that some knowledge of its life history 
be acquired. Qreat care should exist in the preparation and appli- 
cation of the fungicides. 

It is a well-known fact that certain varieties of plants are more 
<H- lees reoBtant to oertfun diseases. The reason for this is not 
well understood but the fact remains. In Indiana the Smith Cider 
and Mann apples are particularly susceptible to the attacks of 
apple blotch. Brown rot which causes so much destruction of stone 
fmits does not attack the Marietta and Wild Ooose plums to any 
great extent. The Early Harvest variety of blackberry is usually 
badly affected with orange rust while the Snyder variety of black 
raspberry is quite resistant to this thouble. 

In connection with the treatment of any fungous trouble gen- 
eral sanitation should not be overlooked, for since the spores of the 
disease may be harbored upon the leaves, twigs or cankers on the 
branches, it is evident that these sources of infestation should be 
interested. Where the soil becomes infected crop rotation should 
be practiced. 

The chief means of centred is spraying. The most commim 
mistake in the application of a fungicide is made by applying it 
too lata The oi^nism producing the disease can very seldom be 
killed after it has started its growth upon the host. Careful watch 
shoold, QienSore, be maintained and when c(»iditions are right for 
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the spores to be discharged or when the Qnt evidence of the trouble 
shows itself the fungicide should be applied — not for a cure but 
to prevent infection. Possibly the only exception to this may be 
in connection with the powdery mildews. Although they cannot 
be eradicated by spraying after they have become established, yet 
they may to a considerable extent be held in check on account of 
the superficial nature of their growth. Growth that is taking place 
within the tissue of the host, however, will not be killed by fungi- 
cides. Germinating spores on the siii'l'ace may be killed if they are 
caught before the growth has penetrated the tissue. It is evident, 
therefore, tliat in spraying for fungous troubles the operation 
should precede the occurrence of the disease. 

There is a great differein^c in the resistance of different host 
plants to spray injury and it is therefore essential that the 
strength of the solution be regulated according to the hoet plants 
on which it is applied. Climatic conditions always seem to have 
a great influence upon the injury produced by the spray solution. 
This still pm\ndes a large field for investigation. 
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SOME IMPORTANT DISEASES OF APPLE. 



The followiDg discussion of apple diseases is designed to enable 
the orcfcardist to recognize any one of the diseases described without 
having to subject it to a laboratory examination. It is often very 
difficult to distinguish some of the troubles from the cankers alone 
especially in their early stage of development. In their later 
stages, however, they are quite characteristic and those affecting the 
tree as cankers, leaf spots and also producing diseased fruit, may 
often be diagnosed by observing their appearance on the various 
parts of the tree. Technicalities are avoided as far as possible 
throughout the entire discussion of plant diseases in this report. 

Apple Scab. 

Veiituria /"owii— (Pr.) Wint. 

This disease is very destructive to fruit in Indiana and also in 
the other middle western States. It is very widely distributed and 
in any part of the country where scab does not have a foothold it 
is because the apple is not generally grown. Cool and damp 
weather, either during the spring or summer furnishes a favorable 
condition for the development of this disease. 
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The loss from apple scab is tranendous. Infested fruit must 
be sold at a greatly reduced price and the number of bushels is 
much reduced bs a result of this trouble. The loss is heavy each 
year and the average »f eveiy second year, according to a con- 
servative estimate, destroys from 25% to 50% of the crop. The 
fruit and leaves are most commonly affected, bat the leaf stalk, 
flowers and twigs are not exempt from the attacks of scab. This 
disease is very readily recognized on the leaf by the velvety, olive- 
green blotches caused by it. Both sides of the leaves are likely to 
be affected. On the fruit small greenish blotches appear at first 
and later the characteristic scabby surface develops from these 
blotches. It is believed that the spores develop superficially for 
a short time and then the fungus penetrates the tiaeue. 

The result of the disease upon the fruit is very characteristic. 
The affected part ceases to grow and an ill-shaped apple results. 
In severe infestations deep cracks form across the diseased part 
of the apple very much like t^e cracking produced by the apple 
blotch. 

No varieties of apple are entirely free from the attacks of this 
parasite but certain ones are known to be particularly susceptible. 

It is believed that a perfect stage of this fungus is developed 
during the winter from the infested leaves that fall to the ground. 
This belief is borne out by the fact that the lower leaves show the 
disease early in the spring while the upper ones are comparatively 
free from it. On account of the economic importance of scab a great 
deal of work has been done by the various experiment stations of 
every State for the purpose of determining the best control 
methods. Results of these numerous experiments prove that lime- 
sulphur at the strength recommended in the dilution table will 
very effectively control scab. During the past season, which was a 
very favorable one for the development of scab, it has been found 
advisable to use the stronger fungicide, Bordeaux, on varieties 
that do not russet badly. As a general recommendation, however, 
lime-sulphur should be used for the second summer sprjQ' on ac- 
count of the injurious effects of Bordeaux upon the young fruit. 

Apple Blotch. 

Phyllosticta solitaria — E. and E. 

In the southern half of this State this disease has become very 

serious. The blotches on the fruit as well as the twig cankers are 

very characteristic of the fungus. OrehardistB are aoiroally suffer' 
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ing heavy losses prioci pally through the lack of becoming 
acquainted with the disease and methods for its ctHitrol. Since 
lime-sulphur has so successfully eoutrolled scab, it is unfortunate 
that it will not work equally well against this disease — as blotch 
is 90 often confused with scab. 
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Blotch shovs on the fruit as small, brown, irregular blotches 
which grow until they reach a size of from i to ^ inch in diameter. 
The surface of the fruit becomes rigid within the areas of the 
blotches which causes it to crack much the same as in a bad aoti) 
infestation. Smith Cider and Mann are partienlarly soaceptible 
varieties in Indiana. 
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The twig CAnbers cause the water sprouts, fruit spurs and 
smaller twigs to have a general roughened or shaftgy surface. 
Smjall brown areas from i to ^ inch in diameter may be seen and 
it is in tbese'areas that the fungus passes the winter, and is the 
source of a re-infection the following year. Tiny black raised 
points may be ae&i in the brown area and from these multituiies 
of spores are discharged early in June. 

The small inconspicuous leaf spot caused by this disease is of 
no particular economic importance and will be controlled along 
with the fruit treatment. Diseased fruit soon produces spores 
which when discharged infect other fruit, twigs and leaves. 

Great vigilance should be exercised and spraying with Bordeanx 
should b^n as soon as the first tiny brown spot appears on the 
fruit The fact that infection sho^ra itself indicates that multi- 
tudes of spores are present and very soon a severe outbreak will 
result if spraying is postponed. 

BiTTEB Rot. 
Glomerella rufortuteulans — ^{Berk.} Spauld. and von Sehrenk, 

The moist and warm season juRt passed produced ideal condi- 
tions for the development of this disease in Indiana and consider- 
able loss was suffered, especially in sections of the aouth^n part 
of the State. The following discussion of this disease is taken 
from the U. S, Department of Agriculture, Farmers' Bulletin No. 
492. This description, together with the accompanying photo- 
graphs, should enable one to determine whether or not this disease 
exists in his orchard. 

"Economic Importance: In sections where it is prevalent, hit- 
ler rot is the most dreaded of all the common apple diseases. After 
the fruit has been safely nursed through the attacks of scab and 
the codling lAotb and is about ready to be harvested an outbreak 
of bitter rot may destroy the entire crop of some varieties without 
much warniiig. It is rather spasmodic in its appearance, depend- 
ing largely on weather conditions. Hot weather with plenty of 
moisture is essential to the rapid development of the disease, and 
it therefore does not occur to any serious extent in the more north- 
ern parts of the apple belt nor in the drier sections of the West. 
It is well distributed throughout the Southern States where apples 
are grown, extending into southern Illinois, and has in the past 
destroyed several million dollars worth of apples during a angle 
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Eea8(»i. HowevOT, in recent years, since its treatment has been 
better understood and more thoroughly put into practice, the an- 
nual losses have not been so great. 

' ' Character op the Injury : The bitter-rot disease appears on 
the fruit as a circular brown spot with concentric rings of fruiting 
pustules. The young spots are very small and often show pur- 



plish or reddish margins, but under favorable conditions they 
rapidly enlarge, involving the entire apple in decay. The dis- 
ease extends inward toward the core at about the same rate as 
the spread on the surface, forming a cone-shaped area which can be 
easily crushed out with the fingers. Owing to the shrinking of thf 
invaded tissues, the spots become somewhat sunken, and this dis- 
tinguishes it from black rot and brown rot Several spots, or, in 
17— aOOBl 
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^vere cases, several hundred spots, may occur on the same apple, 
although one spot is sufficient to destroy the whole fruit. 

"Cause op the Disease: Bitter rot is caused by the fungris 
Olomerella rufomaculans (Berk.) Spauld. and Shrank, which in- 
vades the tissues of the apple, producing the familiar spots de- 
scribed above. It passes the winter in cankers on the limbs and 
in mummied fruits. Under favorable weather conditions spores 
from these sources and perhaps from imknown sources infect the 
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fruit, starting an outbreak of bitter rot. When the germ tube, 
resulting from the germination of a spore, finds its way through the 
skin of the apple, it immediately begins to branch and grow rapidly, 
obtaining its food supply from the tissues and causing these to die 
and turn brown. After a time clusters or tufts of fruiting branches 
are formed and these burst through the skin in rings, producing 
pink masses of spores which serve to spread the disease to other 
apples. Millions of spores are produced from a single spot, m 
that under favorable conditions the entire crop of an orchard may 
become diseased from one center of infection. 
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"In addition to the summer spores or conidia, there are pro- 
duced OD the mummied fruits and in limb cankers winter spores or 
ascosporea, which constitute the perfect stage of the fungus. It 
is not definitely known that these ascosporea play any important 
part in the life history of the fungus. 

' ' The Lihitinq Factors : Barring preventive measures, the two 
limiting factors determining bitter-rot outbreaks are weather con- 
ditions and varietal resistance. Heat and moisture are essential to 
the vigorous growth of the fungns, and of these two heat is the 
more impMlant. While hot, showery, or mu^y weather is ideal 
for the development of the fungus, serious outbreaks of the disease 
may occur during comparatively dry weather, providing the tem- 
perature is high and the dews are heavy at night. 

"Infections m^ take place at any time during July, August, 
and September, but rarely earlier or later. High summer tempera- 
tures are required for the rapid growth of the fungus, and these 
are the months in which such temperatures usually occur. Infec- 
tions may begin to take place during the latter part of June if 
the weather conditions are right, hnt since the fungus does not 
thrive on young, green fruits, no serious outbreak need be feared 
until July. Owing to climatic influence the bitter-rot disease is 
confined mainly to the southern tier of apple-growing States. 

"The second limiting factor, namely, varietal resistance, varies 
in different sections of the country. For example, the Yellow 
Newton in Virginia is very susceptible to the disease, and under 
favorable conditions the entire crop may be destroyed, while the 
Ben Davis in the same orchard will become only slightly, or not 
at all, affected. On the other hand, the Ben Davis, in portions of 
the Middle West — southern Illinois, southern Missouri, and north- 
western Arkansas — is one of the most susceptible varieties. This 
would indicate that there are two strains of the fungus, the Ben 
Davis being susceptible to the one occurring in the West and re- 
sistant to the <me occurring in Yirginia. 

"The most susceptible varieties grown in bitter-rot sections are 
Yellow Newtown, Willow, Huntsman, Smokehouse, Stark, Jona- 
than, Ben Davis, and many other less prominent varieties," (N, 
B. In Indiana Grimes Golden is especially susceptible.) 

"Tbeathent: Altbou^ it has been abundantly demonstrated 
that bitter rot can be readily controlled, even under the most severe 
conditimiB, many apple growers look upon it as the most treacherous 
of all the diseases with which they have to contend. The chief 
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reason for this is the irregularity with which the diseaae appears. 
One year an outbreak may occur in July, while the next year the 
disease may not appear until September. Varieties partiy resistant 
to the disease may go through several seasons without becoming 
affected, but when there comes a season unusually favorable to the 
fungus, much of the fruit of these varieties may be destroyed by 
the disease. This erratic habit of the disease keeps the ai^le 
grower in doubt as to when to expect it and when to spray. He does 
not care to give his orchard three or four bitter-rot sprayings whea 
there is no bitter rot to fight, and he is loath to begin the treat- 
ment in June if the disease does not occur until September, yet 
Ihe only safe plan in bitt«r-rot districts is to expect the disease 
every year and to keep the fruit protected from the latter part of 
June until the end of September, 

"Bordeaux mixture is still the best fungicide to use for bitter 
rot, the lime-sulphur solution having proved only partially effective 
against this disease. Fortunately Bordeaux mixture has very little 
or no injurious effect on the apple after the young fruits have at- 
tained an age of six or eight weelts, and may therefore be used for 
bitter rot with comparative safety. 

"As to streno:th, the mixture should be used as weak as is con- 
sistent with good results in order to avoid as much as possible leav- 
ing a stain on the ripe fruit. A mixture composed of 3 pounds 
of bluestone and 4 pounds of lime to each 50 gallons of water, if 
j>roperly applied, is sufficient for ordinary bitter-rot treatment ; 
but the very susceptible varieties in districts where the disease is 
common sliould he sprayed with a stronger mixture, composed of 
i pounds of bluestone and 4 pounds of lime to 50 gallons of water. 

"In order to protect the fruit throughout the possible bitter- 
rot infection period the trees should be sprayed four times at intw- 
vala of two to three weeks, beginning seven to eight weeks after the 
petals have been shed. In the bitter-rot belt the dates of the appli- 
cution would be about as follows, though varying somewhat with 
the season: (1) June 25-30, (2) July 10-15, (3) July 25-31, and 
(4) August 10-15. Such a couise of treatment, properly carried, 
out, will secure protection against outbreaks of bitter rot under 
the most adverse conditions. By observing the weather conditions 
and watching for the first infections the first application may be 
delayed a few days and the intervals lengthened so that three 
sprayings can be made to do the work. With very susceptible 
varieties this is risky, but with varieties only moderately susceptible 
three springs are sufBei^Lt. 
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"The removal of cankered limbs and the destructioii of bitter- 
rot mummies doubtless help to control the disease, and should be 
practiced, but these precautions can not take the place of spraying. 

' ' For the control of the second brood of the codling moth arse- 
nate of lead at the rate of 2 pounds to each 50 gallons of Bordeaux 
mixture should be used in the second and third bitter-rot spray- 
ings." 

Black Rot, 
Sphaeropsis Malorum — Pk, 

Black rot attacks the apple, pear and quince and has been 
designated by the following common names: New York Apple 
Canker, Black-Rot Canker, Apple Leaf Spot, Prog's-eye Leaf Spot, 
Iveaf Spot, Black Rot of the Fruit of Apple, Pear and Quince. 



BLACK BOX ON APPLE. (Originj.1.1 

The main damage is wrought by the attacks of the fungus ou 
Ihe foliage which very often results in complete defoliation in mid- 
summer — thus preventing the development of fruit buds for the 
following year's crop and catising the fruit that may be on the 
trees to mature poorly. This premature dropping of the foliage 
is a shock to the tree and in its general weakened condition it is 
more susceptible to other troubles — a condition indirectly responsi- 
ble to black rot. Diseased foliage that does not drop prematurely 
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is more or less functionless as the diseaaed area is useless to the tree. 
Black rot may be found anywhere east of the Rocky Mountains. 

Spores are carried over winter in the cankered areas on the 
branches and trunks and to some exteat on. the diseased leaves that 
may remain on the tree. These start the disease tm tho leaves 
in the spring soon after they are unfolded. It follows, therefore, 
that an early treatsnent is essential. "Hie regular spraying for 
scab with lime-aulphur will effectively control black rot 

The spots on the leaves may b© circular — ^resonbliug a frog's 
eye — or may be very irregular in shape. They are bounded by. a 
purplish color, and the entire spot turns gray as it gets old. It 
is not uncomniion to see several spota that have grown in diameter 
until their borders overlap each other. Although yarious other 
fungi have been found associated with the black rot in the leaf 
spots, yet there has never been conclusive evidence to prove that 
Hphaeropsis is not the primary cause of the trouble. 

The Blister Cankek op the Apple or Illinois Cankeb. 
Numrmdaria discreta—T-al. 

This canker is readily recognized by the characteristic blister- 
like areas scattered over the affected part of the trunk or branch. 
The disease shows itself in its early stages by a brownish sunken 
area of the bark. Spots of healthy tissue exist within tiie infested 
area for a time, but these soon die. Hasselbring desoribes the ap- 
pearance of this canker aa follows: 

"The bark of the older parts becomes much roughened and 
blackened as if it had been charred. Numerous rifts and cracks 
appear over the surface of the dead bark irfuch is very dry and 
brittie, and falls off in irregular patches, exposing the dead wood 
The circular stromata are firmly attached to the wood by means of 
a ring of hard fungous tissue, so that they may remain seated on 
the wood even after the bark has fallen away. The entire blaokemed 
area is dotted over with the circular stromata which form the most 
l)ronouneed distinguishing feature of this canker. The disease is 
always easily recognized by the str(»nata which distinguish it 
clearly from the New York apple tree canker." 

It is believed that the blister canker is a wound parasite, and 
this belief is well borne out upon observation of its general pre- 
valence in orchards where careless pruning has been done. Large 
wounds that are left unpainted or unprotected furnish an ideal 
place for the entrance of spores of this disease. Several trees have 
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beea observed by the writer duriog the past season that have died 
from apparently do other cause, and it is probable that the loss in 
the State from this disease has been greatly uaderestimated. It 
is not at all unusual to And a canber that has started from a lai^ 
exposed wound to have worked its way entirely around a lac^ 
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branch or the trunk of the tree. Close watch should be kept and 
diseased parts cut ont and burned as soon as they appear. Properly 
covering wounds with paint or other wound dressing is necesBary 
bo check the spread of this disease. 

Chown Gali. op Plants. 

The following conclusions relative to crown gall have been ar- 
rived at by Dr. Erwin P. Smith, and for those who are in doubt 
as to whether the welfare of the tree or plant is interfered with 
b7 this disease, may arrive at a concluai(m from the following 
T6muD& of Dr. Smith's investigations. Although parts of the fol- 
lowing are somewhat technical, to avoid misconceptions that might 
re^t from omitting some of it, it seems advisable to include the 
entire summary, 

•Resume r The principal facts brought to light during this 
study and our earlier studies may be summarized as follows: 

(1) Crown galls occur on a great variety of plants, but not al- 
ways on the cro^vn ; any part of the root or shoot is liable to attack, 

(2) They are injurious to the plant in varying degrees, de- 
pending on the species, on the parts attacked, on the size and vigor 
of the individual, etc. They are most injurious to young and 
rapidly growing plants. 

(3) Young, well-nourished, rapidly -growing tissues take the 
disease more readily than old or slow-growing ones. 

(4) They are all of parasitic origin, unle^ the one on the 
beet, studied by Jensen, Reinelt, and Spisar, in Europe, should 
prove an exception. We found it difficult to obtain virulent cul- 
tures from old galls occurring naturally on the sugar beet, but did 
finaUy obtain slow-growing tumors from certain colonies. 

(5) The structure of crown gall is unlike that of club-root of 
cabbage, which is a hypertrophy rather than a hyperplasia. 

(6) We have isolated the parasite from 24 species belonging 
to 14 families of phanerogams. Some species have resisted infec- 
tion. 

(7) These galls are due to schizomycetes, either to one poly- 
morphic species, or to several closely related species. Further 
studies are necessary. For notes on the morphology and biology 
of these isolations see Bulletin 213, page 127. 

(8) The infectious nature of the organism isolated has been 
proved by hundreds of inoculations and its ability to produce galls 
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oQ other plaiite than the one from which it was isolated by many 
cross inoculations. (Bui, 213, p. 133.) 

(9) The parasite has been shown to oocur not only in. the 
primary tumor, but alao in the secondary tumors and in the cMt- 
neoting tumor strand. Once only in the latter, 

(10) Various noninfectious saprophytes also occur in crown 
galls, especially when old, viz., white, green-flnoreseent, yellow and 
pink bacteria; fungi; mites ; myxomycetes, ete. Other infections 
organisms may also gain entrance, viz., the pear-blight bacillus, the 
fungi of root rot, and borers which, especially in the peach, seem 
to prefer the soft tissues of the galls. 

(11) The parasite has been grown in pure culture on a variety 
of media ajid its morphology and ctiltural peculiarities determined. 

(12) When taken from young agar or bouillon cultures, Bact. 
tumefaciens is a short rod with rounded ends, dividing by fisaon 
and motile by means of a polar fiagellum (sometimes two or three 
are present). Short chains and filaments occur. Under unfavor- 
able conditions branched forms (involution bodies) are common. 
It stains readily, but not by Gram. It is not acid-fast. It is not 
(Itstinctiy capsulate and does not produce spores. For additional 
details see Bulletin 213. 

(13) It grows readily on a variety of the common culture- 
media but nearly always it is slow to start off when cultured 
directly from the tumors. It forms small, white, wet-glistening, 
circular, fiat colonies on agar plates and is also white on other 
media. It does not liquefy gelatin nor are its gelatin colcmies 
characteristic. The organism is aerobic in its tendencies. It forms 
stringy filamentous growths in bouillon. The coagulation of milk 
is delayed. It blues litmus miUt. It does not reduce nitrates nor 
grow well in Chon's solution (dai^). It is sensitive to heat, to 
dry air, to acids, and to germicides. For additional notes see 
Bulletin 213. 

(14) The organism slowly loses virulence when grown on cul- 
ture-media. "We believe that many of the bacteria also lose viru- 
lence within the tumor, because not all colonies growing typically 
on agar poured plates, and in other media, are infectious. 

(15) Some of its biochemical properties are now known, to 
wit, the production from grape sugar of an acid which seems to play 
an important r61e in the tumor development. Alcohol aUo occurs. 

(16) It has also been stained within the tissues of the tumor 
and its form and locus therein determined. 
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(17) The morphology and biological peculiaritieB of the 
tumor growth have been studied. 

(18) The tissues o£ the gall multiply exceasovely and in oppo- 
sitioa to the best interests of the plant. 

(19) TTie galled tissue, which is often of a soft, fleshy nature, 
is much subject to decay. It is not usually corked over, and this 
absence of a protective surface allows the ready entrance of water 
and other parasites. 

(20) The tumor originates in merist^n, usually in the 
cambium region. It may perish within a few mouths or continue 
to grow (parts of it) for years. 

(21) The tumor consists, or may consist, not only of paren- 
chyma cells but also of vessels and fibers, i. e., it is provided with a 
stroma which develops gradually as the tumor grows. A proliferat- 
ing tumor usually contains not only meristem but pitted vessels and 
sieve tubes ; it may also contain wood fibers, but does not always. 

(22) The tumor sends out roots (tumor strands) into the 
normal tissues. These may extend for some distance from the tu- 
mor — how far is not hnown. These strands consist of meristem 
capable of originating mednaJlary rays, tracheids, and sieve tubes. 
In the daisy the strand passes through the protoxylem region of 
the stem. It is rich in chloroplasts. It usually takes a deeper stain 
than the surrounding tissues, from which it is sharply delimited. 
A considerable part of it consists of unripe, actively vegetatinj: 
cells. 

(23) In the daisy the infiltrations are not through the vessels, 
but between them in a tissue offering little resistance to intrusion, 
i. e., the r^on occupied by the thin-walled, delicate spiral vessels. 

(24) In the substance of these deep-lying strands secondary 
tumors develop. These gradually rupture their way to the surface. 

(25) The secondary tumors tend to take on the structure of 
the primary tumor, e. g., if the latter is in the stem and the former 
in a leaf, the secondary tumor shows a stem structure. 

(26) The stimulus to tumor development comes from the pres- 
ence of the parasite within certain of the cells. Apparently it is 
not in alL The or^nism has not been observed with certainty 
outside of the cells, either in the vessels or the intercellular spaces, 
nor is it abundant in the cells. Usually copious inoculations have 
to be made to insure cultures. 

(27) Under the microscope it can not be made out in un- 
stained sections with any certainty, and most bacterial stains also 
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fail to differentiate it in the tissues. It is best observed in tissues 
impregnated with chloride of gold. 

(28) When subjected to unfavorable conditions in cultures 
the parasite develops involution forms con^sting of club-shaped, 
Y-shaped, and variously branched bodies. The same bodies occur 
within the cells of the tumor, making it reascmaUe to infer that 
the parasite is there exposed to similar unfavorable conditions. 

(29) These involution forms may be produced at will by the 
addition of dilute acid to young cultures. The abnormal forms 
(Y-s, etc.) thus produced either refuse to grow when sown in agar 
plates or develop colonies slowly. The same results are obtained 
veiy often on making poured plates from the tumors, viz., ^ther 
no colonies appear or slowly developing ones, but subcultures fn»n 
these slowly developing colonies grow promptly. Sometimes also 
from the tumor one gets the organism promptly on agar poured 
plates (third day). In the delayed eases the mere change from 
tumor tissue to culture media is not the eauae of the delay. 

(30) By repeated inoculations through a series of years we 
obtained (Bui. 213, p. 177) plants which appeared to be more re- 
sistant to the disease than check plants, but by subsequent inocula- 
tions on descendants of these plants we obtained numerous well- 
developed primary and secondary tumors, so that the refiiBtanee 
which we obtained must be regarded either (a) as of a fugitive 
nature, or (b) as of a low grade easily overcome by a more vim- 
lent strain of the parasite. That the cultures used for these sub- 
sequent inoculations came from a more virulent strain may be as- 
sumed, we think, both because they were plated from a tumor 
which appeared on one of our most resistant plants, and because 
the cultures tried on a great number of plants (includii^ those 
described in this bulletin) produced primary tumors very quickly 
and showed an unusually strong tendency to develop secondary 
tumors. 

(31) The relation between the host and the parasite may be 
t-egarded as a S3rmbi08i3 in which the parasite has the advantage. 

(32) The bacterium is a soil organism and planters should 
aim to keep their lands free from it by refusing to plant infected 
stock. 

(33) Nurserymen shonld plant on uninfected land and care- 
fully avoid heeling good stock into soil which has previously re- 
ceived infected plants. Nurserymen have been largely responsiUe 
for the dissemination of this d 
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(34) lie organism is a wound parasite. Ita entrance is 
favored by careless grafting (Hedgcock) and by the presence of 
borers, nematodes, etc. 
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CROWN GALL. Root utd MrinI foiDU on nupbory. (Oriiiul.) 

(35) These galls occur on the roots of legumes and have been 
mistaken for the nitrogen root nodules. 

(36) The development of this disease is regarded as closely 
paralleling what takes place in cancer of men and animals. 
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(37) There are no true metastases in erown gall, but this 
does not to our mind, militate against the comparison, for whettier 
a cancer shall be propagated by floating islands of tissue, or only 
by tumor-strands, appears to be a secondary matter depending on 
the character of the host tissues rather than on the nature of the 
disease. The essential element is the internal stimulus to cell di- 
vision. 

(38) Nothing in this bulletin should be construed as indicating 
that we think the organism causing crovra galls is able also to cause 
human cancer, bat only that we believe the latter due to s cell 
parasite of some sort, and offer the preceding pages in support of 
this contention. 

Cedar Rust. 

Gifmnosporangiiim. juniperi-virgumin<B — Sehw. 

Cedar rust has also been known as Orange Rust and attacks the 
apple, pear, quince and other pomaceous plants. 

The disease is very common east of the Rocky Mountains where 
Ihe red cedar {Juniperus virginiana) exists. It is only occasionally 



I HL AliCIDIAL STAGE OF CEDAR RUST OX HAW LEA\'Ea. (Sooand Aniuiat Hepon.j 

that bad outbreaks occur, but in southern Indiana, where so many 
red cedars are found, it is to some extent found every year, and 
it is not at all unusual to And orchards completely defoliated by iL 
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The fungiis attacks the foliage and fruit of the hosts mentioned 
above. The injury shows itself at first as small yellow spots which 
often grow to be i inch in diameter. The tissue of the leaf be- 
comes swollen on the under side forming a blister-like structure 
upon which cup-shaped spore receptacles are produced. When the 
fruit is attacked the spore receptacles are also produced. Diseased 
fruit is often disfigured as the infested area reaches considerable 
size. The market value of such fruit is (rreatly depreciated as all 
specimens attacked by cedar nist arc exchid^'il fi-oin first class 
fniit. 



CEDAR APPLE RUST ON CRIMES GOLEEN APPLE. (OritiMl) 

There are various species of rust that require both tlie red cediir 
and pomaceous plants as hosts. 

The spores arc produced on the diseased leaves iind fruit an'l 
are carried by the wind to red cotiar treis. These spores germinat- 
ing upon the twigs of the rod cedars produce the characteristic 
'"cedar apples" which are globular in shape and are from J to 1 
inch in diameter. Red cedars that are infe<'te<l in late summer or 
fall produce cedar apples the following spring which develop dur 
ing the growing season and the sei'ond spring following the in- 
fection of the cetiar, spores which develop on the cedar jipples are 
18— -TOOSl 
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carried by the wind to the apple, pear, quince, etc., causing the 
characteristic injury. Long, yellow, gelatinous tentacles develop 
ou the cedar apple and spores are produced uithin these gelatinoiiis 
masses and after the cedar apples dry out the spores become like 
minute grains of dust and are carried long distances by the wind. 
Those that lodge on the foliage of pomaceous plants germinate by 
producing a thread-like structure that enters the tissue. Spores of 
a different nature that will not reinfect the apple are produced on 
these hosts. It therefore follows that both the red cedar and the 
pomaceous hosts are essential for the existwiee of this fungus. 

Plenty of moisture is needed to produce the spores on the 
cedar and moisture is also favorable for their growth on the apple. 
A eerious outbreak, therefore, may be expected when wet periods 
alternate with dry ones, allowing the spores both to be produced 
and carried by the wind. The infectiwi period begins about the 
time of blooming and lasts from three to six weeks, depending 
upon climatic conditions. 

Treatment: All red cedars should be destroyed within a 
radius of at least a mile. This is particularly true of those in 
the direction from which the prevailing winds blow. Both small 
and large cedars should be destroyed as the young trees produce 
the "apples" the same as the larger ones. The ordinary spraying 
applications for the control of leaf spot and scab will hold thin 
disease in cheek, but no method of combating it is more satisfactory 
than that of destroying red cedars in the eomraunity. 

Sooty Fungus and Ply Speck. 
Lepiotkyrium Pomi — (Mont, and Fr.) Saec. 

This disease shows itself late in the season and is especially 
abundant if the season is unusually moist or the orchard is in a 
low, damp situation. Apples on the lower limbs that are more or 
less shaded suffer most. The fruit is not injured beneath the skin 
and the only loss is due to the unsightly appearance of the disease 
on the fruit, thus depreciating its market value. 

Since the fungus is entirety on the surface it is comparatively 
easy to control. Where bitter rot is sprayed for no further 
consideration need be taken of sooty blotch and fly speck fungus 
as en application of Bordeaux in July will be effective. Lime- 
sulphur or weak Bordeaux mixture will control the disease and if 
no treatment for bitter rot is necessary one may use whichever 
fungicide he finds advantageous. 
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It is oftpn supposed that fly speck and sMioty blotch are t' 
(listinct diseases, but according to Duggnr, they are different j 

peets of the same trouble. 



SOOTY FUNCiUS ON APPLE. (<)ripna1.l 

BmiRwin Fruit Spot. 
C>ili7i(lros-i>oniint I'oiiii — Brooks. 
This disease affents many varieties of apples, but on account 
of the Baldwin beini^ particularly subject to its attacks, it has 
been eomnionly termed "Baldwin Fruit Spot." The disease ap- 
pears in July or early j\iigust and shows itself on the colored sur- 
face of the apple in spots of a deeper red color than the fruit and 
ou the ^reen parts the affected spot becomes a deeper green. As 
the disease advances the spots become sunken slifchtly and ou the 
red varieties they turn black or brown, the tissues beneath the spot 
becoming corky. These spots develop to a considerable extent after 
the fruit is stored, but according to Brooks, cold storage checks 
their spread. Spraying ren^iily controls this disease. Either the 
use of lime-.siilphur as recommended in the spray calendar for sum- 
uicr sprays or a weak solution of Bordeaux will give good results. 
"When Bordeaux is applied for apple blotch or bitter rot the Bald- 
win Fniit Spot should be controlled incidentally. 
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This trouble is often confused with the preceding diseaso, but 
may be distinquislied by the foll(iH-inK charactpristies. In its early 
stages this spot shows no difference in color on the skin of the 
Truit and causes a slight (kprossion. Small pits appear as bruises 
and look very much as if hail had hit the apple. Soon they 
become very noticcalile as the area of an individual pit has grown 
to be about | inch in diameter, and becomes decidedly sunken. 
These enlarged spots arc more highly colored than the surface of 
the surrounding skin and fmally take on a brownish color. In 
later stages of the trouble, spots of brown tissue of bitter taste 
may be fonnd beneath the affected areas. 



Some Diseases of the Pear and Quince. 

(For diseases not mentioned here, see "Apple Diseases,") 

Pear or Fire Blight of tub Apple, Pear anr Qcinck. 

Bocilliis amt/lororiix — (Burrill) Be Toni. 

This disease like crown gall is of bacterial origin. It has been 

known for over 100 years and has been designated by such names 

as Fire Blight. Twig Blight, Blossom Blight. Pear Blight, etc. It is 
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ii native disease and is supposed to havn originated in the East on 
wild crab or thorn trees. It attacks apple, pear, quince and many 
native pomaeeous plants. Such varieties as the Bartlett, LeConte 
and Seekel are very susceptible to it, while the Winter Xelis, 
Ducheas and Kiefer are among the most resistant. It seems to 
show no preference to varieties of the apple. The disease shows 
itself in the spring at blooming time and the part of the host that 
is affected wilts and begins to blacken and finally becomes quite 
black. The i'act that the tips of the flowers show infection first 
indicates that the chief cause of the spread of the disease is insects, 
especially bees. The nectaiy of the flower furnishes an ideal medium 
for the multiplication of the bacteria and from this they work down 
through the twigs. The disease sometimes starts in the sappy 
water sprouts or twigs which are inoculated with the germ by 
biting or piercing insects. The ^rms cannot gain entrance to 
the host on healthy tissue unless an injury of some sort is pro- 
duced. The bacteria winter over in blighted twigs that are sub- 
ject to a proper supply of moisture and are protected from 
thoroughly drying out. From a verj' few twigs, however, the dis- 
ease may be spread verj' extensively during the blossoming period. 
Inton.se cold does not affect the germ, but proper moisture condi- 
tions are necessary. 

AVhole branches may be killed by this disease and it may also 
enter the body of the tree. Occasionally it spreads only a few 
inches from the tip. This is especially true of the apple. At the 
time the discnse is working down the twigs it is not possible to de- 
termine the limit of infection as germs may exist several inches 
or a foot below where it shows itself on the exterior. After it has 
ceased to spread, however, iti limits are readily designated by the 
blackened and shriveled appearance of the dead part. 

Control: The control measures that have been practiced in 
the past seem to he the most practical at the present time. All 
blighted parts of the tree should be cut out and burned, and if 
this is dore during the season that the disease is spreading the cuts 
should be made a considorable distance from the affected part. 
The pruning tools should be disinfected after each cut with bi- 
chloride of mercurjv' (corrosive sublimate) solution 1 to 1,000 
strenrfth. Each cx])Osed wound should also be disinfected with this 
solution. "When the exp'ised stubs cannot be reached from the 
ground a pole with a sponge or swab attached to the end may be 
used for applyins the disinfectant. If long-handled pruning 
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shears are used the sponge may be wired near the end. It may be 
saturated with the disinfoctant at the same time the shears are 
dipped into the solution. 

Leaf Bmoht op Pear and Quince 
EHtonwsporium maculatum — Lev. 
The spots of this disease occur on the upper side of the leaves 
and are at first small with reddish-colored centers and dark bor- 
ders. When the disease becomes severe the leaves turn brown and 
Eb!1 prematurely. This fundus is often confused with the leaf 
spot on thu pear but may be designated from the latter by the 
fact that pear leaf spot produces a larger spot on the leaf that 
is not so highly colored, is not so nearly circular, and is not so 
distinctly marked off from the healthy tissue of the leaf. Pear 
and quince leaf blight not only affects the leaves, but shows itself 
upon the fruit as small red spots which later turn dark, producing 
a rigid surface and cracking open in the center as in a bad case of 
scab. A few varieties such as the Duchess and Keifer, seem to be 
more or less resistant to this trouble. The susceptibility of varie- 
ties in general, however, seems to differ with the locality. The 
disease often causes damage on the nursery seedlings by produc- 
ing early maturity thus making; budding difficult. Spores of pear 
and quince leaf spot are carried over winter on infested leaves. 
Leaves that are diseased early in the season produce the spores from 
which the fungus spreads during the summer. Spraying with 
Bordeaux mixture or lime-sulphur at the times recommended for 
the control of apple scab will be effective. 

Some Diseases of Stone Fruits. 

Brown Rot op Stone Fri'its. 
Sclerotima fnictigena — (Pers) Schroet. 

This disease has been known for perhaps sixty years, and 
causes greater loss to stone fruits than any other single trouble. 

This disease is especially bad when the weather is muggy at 
or near the ripening period of the fruit. The disease spreads 
very rapidly iinder conditions of this sort. Practically no variety 
of peach, plum or cherry is exempt from the attacks of this dis- 
ease, but it has been observed that such varieties as Hill 'a Chili. 
Alexander and Triumph do not suffer so much — probably on ac- 
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count of their beiug so heavily covered with minute hairs or fuzz. 
It is not usual for brown rot to do damage before the fruit is 
half grown; but under especially favorable conditions it will 
cause great losses even in the blossom. During the past season a 
great deal of damage from this disease showed itself while cherries 
and plums were in bloom. In every instance observed, however, 
there were plenty of mummied fruits remaining on the tree. It is 
of prime importance in the control of brown rot that this infected 
fruit be cleaned from the trees and not allowed to carry the spores 
over winter to cause an outbreak of the disease the following season. 
The younp, rapidly growing twigs may also become infected — 
probably from decaying flowers or frnit on the same twigs. 

The disease first shows itself by a small dark-colored decayed 
spot. This grows in size until the whole fruit is involved. The 
fruit retains its shape and docs not usually show signs of shrink- 
ing and drjing up until the rot has almost or entirely taken in 
thp whole fruit. 

It is not difticTilt to recognize the fungus in its later stages by 
the so-called mold tufts which arc grayish in color. The character- 
istic bi-own color t<>gether with its well-known hosts leave no doubt 
as to the trouble whenever it is seen. 

Remedies: As the spores pass the winter on mummied fruit, 
it is evident that an important step to take would lie to remove 
this source of trouble. If fruit has been allowed to decay on the 
tree or on nearby trees the bud scales and bark are undoubtedly 
infested with spores that will begin to grow as soon as conditions 
are favorable. Spores may also be blown from long distances. 
Thus a dormant spraying with lime-sulphur {1 to 8) or strong 
Jiordeaiix (6-6-50) would be effective. Summer spraying with self- 
boiled lime-sulphur or commercial lime-sulphur will very eflfectively 
contnil the brown rot of stone fruits. 

IjFx.ap Spot of C'ukrry and Plum. 

Cylindrosporiiim Pndi — Karst, 

The "shot-hole" trouble so often found in cherries and plums 
may be caused by a numlier of different fungi. The holes in the 
Icflves are caused by the disease*! part of the leaf breaking away 
from the healthy tissue and falling out. The disease that caused 
thp almost universjil defoliation of unsprayed cherry trees through- 



D.qit.zeaOvGoOt^lc 



Inpiana State Entomoloqibt. 273 

out the State during the past summer was Cyliiitlrosporiiim Padi, 
commonly desi^atcd as "yellow leaf," "shot-hole fungus" or 
"shot-hole." In many instances the leaves were practically all off 
the trees early in July, it is supposed that the turning yellow 
of the foliage early in the season is incidental to an infestation of 
this disease. The Araericnna varieties of plums show the greatest 
resistance, while the Japanese varieties are especially susceptible. 
Spore-bearing structures have been found on cherry twigs and 




SHOT-HOLE ruNCrS OM OHERRY TJIAVES. (Orvjiul.) 



it is quite probable that these are a source of infection in early 
spring. Diseased lea\es that have fallen should be destroyed or 
plowed under and an application of strong Bordeaux in very early 
spring, before the buds open, or a donnant .spray with lime-sulphur. 
together with the regular brown-rot sprays shoiild control this 
tronble. 
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BLACK KNOT ON PLUM, (Original.'- 
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Black Knot of Plum and Cherry, 
Plowrtghtia morbosa — (Schw) Sacc. 

This trouble is very common all over the country on plums and 
cherries, but in Indiana for some reason it shows a decided pref- 
erence to the plums. Its spread over the country started in the 
East and at the present time is pretty thoroughly established from 
the Atlantic to the Pacific. There are, however, extensive areas 
in the Southwest and smaller areas in the central West where the 
disease has not become well established. The native varieties of 
plum sutfer worst, and but few varieties are free from it. Both 
wild aud cultivated pluniH and cherries are subject to its attacks. 

The knot is very conspicunus on the twigs and limbs and its 
common name expresses very well its appearance. It may extend 
from one to several inches along the branch or twig and occasion- 
ally entirely girdle a branch, resulting in tiie death of the latter. 
It, however, is more often cnnfined to one side of the branch. The 
growth usually begins in the sprim? and becomes full grown in mid- 
summer. When small branches are infested they become curved 
ctinsiderably on account of the increased growth on the side where 
the knot exists. 

The diseased tissue is made up partial'y of the fungus itself 
and partially of the tissue of the host. This intermingling of the 
disease and best tissues is caused by the destruction of the cambium 
of the host. Small greenish spots may he seen on the surface of 
the knot in the spring and later in the, season a light brown or 
pinkish velvety surface appears. The spread of the disease takes 
place at this time. The perfect stage of the fungus is developed 
during the winter. All knots should be cut out and burned in 
early spring, before the spores are disseminated. Pruning out. in 
time will be effective. All infested wild cherries aud plnms in the 
vicinity should be destroyed. Instances are en record where large 
infested areas have been absolutely cleaned out merely by cutting 
out and burning the Imota, 

Some Diseases of Grapes. 

Bl.\ck Rot of ClKArEs. 

Gnignardia BidtvelUi~{ElL) Viala & Ravaz. 

This is the most destructive and most widely distributed disease 

of the grape east of the Rocky Mountains. The young and tender 

parts of the plants furnish a place for the spores to grow which 
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itrc carried by \hv. wiud and rain. The disease on the leaves and 
shoots causes reddish-brown spots to appear. These spots aro 
clearly marked off from tlie healthy tissne and are circular with 
black centers. The spores spread from these diseased shoots to the 




RLACK ROT, SHOWING 



berries and therefore the treatment should be applied to the winter 
spores, thus avoiding infection of the leaves and shoots in the 
spring. 

The berries an- attacked when they are about one-half to two- 
thirds grown. A redd i.sh- brown to blaek spot appears at first on 
th" berry and tben spreads until the whole berry is involved. The 
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iiifet'ted fruit turii» black and becomes shrivelccl. Small spores 
develop on these rauinmied berries, eausing a further infection 
during tlie growing sca.son. Disease<l fniit, especially that which 
remains on the vines fHrnishes a place for the resting or winter 
sporos to develop. 



THI:; BLACK ROT OF GRAPE. Showing damage lo [nil. (Third Annual RcporLj 

In small vineyards sacking the grapes is practicable and will 
shield tile fruit from black rot. In larger areas, however, spraying 
for this disease becomes necessary. Applications should begin in 
early spnng with the use of strong Bordeaux mixture (6-6-50) just 
before the leaf buds begin to open. The next treatment should take 
place as soon as the leaves are out, using a weakened solution of 
Bonleaux mixture (■1-4-50). For this spraying arwnate of lead 
should be added as in the case of all subsequent applicatioas. The 
time for the following sprays should he regulated by the weather 
conditions, as hot, wet weather is very favorable for the spread of 
this disease. Ordinarily three or four more applications about 
two weeks apart will be sufficient for an effective control. 

Downy Mildew. 
Plasmopara Vilicola — (B. and C.) Berl. and DeToni. 
When conditions are ideal for its development, downy mildew ia 
among the most destnictive diseases of the grape. It attacks the 
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foliage, causing yellowish-green spot* with irregular mar^ns on 
the upper surface of the leaves. As the season advances these 
spots turn brown. On the under side of the leaves is found a 
white downy growth from which the fungus gets its common name. 
Summer spores are prodiieed on this growth and are carried by 
wind and water to the fmit and other parts of the plant. The 
j'cung fruit is attacked and a downy growth appears similar to 
that on the under side of the leaves. This condition on the fruit 
is commonly termed '"Gray Rot." If the berries are one-half 
grown when attacked they show a brown or purplish spot which 
spreads over the entire berry. The fmit becomes soft and 
wrinkled and usually drops when the vines are jarred. The winter 
or re.sting spores devtlop in the diseased parts of the plant. From 
these sources reinfection occurs tlie following spring. 

All diseased parts of the plant should be destroyed as they 
occur, and spraying operations as recommended for the control of 
black rot of grape should be followed. 

Powdery Mh^drw. 
Undnvla necator — (Schw.) Burr. 

Powdery mildew does not usually become seriom on Ameriean 
varieties, but is very destructive on the European or vinifera 
type. Powdery mildew dilfers materially from the downy mildew 
in the nature of its growth as it belongs to a different groi:p of 
fungi and its growth is on the surface of the plant. It obtains its 
food from the host by a sucker-like structure which penetrates the 
exterior layer of eells. The summer spores develop on filainents 
of external growth on the upper surfaces of the leaves. It is 
myriads of these filaments that gives the leaves the eharacteristi'.: 
light-colored mealy appearance. In severe attacks of this disease 
the leaves turn brown and fall prematurely. The young shoots 
are affected the same as the leaves. On the fruit the fungus causes 
a grayish color with brown specks, and the berrii'S do not ripen. 
The berries often burst open on one side, exposing the seeds. 

Resting spores that carry the disease over the winter are de- 
veloped late in the season. Quite contrary to the rule dry and hot 
weather in favorable for the development and spread of this dis- 
ease. Control methods as recommended for the control of black 
rot will incidentally control powdery mildew. 
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Akthracnose op Grape. 

Of'K'osporium ampelophagum — Sace. 

Aiiflipafiiose of grape is commonly called Bird'a-Eyc Disease 

on aceoiiDt of the eh a raet eristic spot that it produces on the fruit 

resembliriK a bird's eye. The disease is verj' well distributed over 

America and Europe and beenmes especially serious at times in 




CRAPE ANTHRACXOSK 



some localities, occurring as an epidemic upon the shoots, leaves 
aud herricF. It is more common, however, on the slt;}nts and 
leaves. On the berries where the "bird's-eye" effect is ppdihiceil 
the spot^ are at first a grayish-brown ; but as they grow the center 
beex)mes sunken and reddish-colored bands ma.v he seen n 'ar the 
boundary of the affected parts. The berries sometimes he<:me 
wholl,v involved by the growth of the spots. The diseased areas 
on the shoots are clonirated instead of circiil;ir rs on the fruit. 
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In eoiitrolliDg this trouble all diseased canes should be cut 
out and destroyed as anon as they are discovered. Spraying as 




ANTHRACNOSE OP RASPBERRY AND BLACKTiKRHV. 

in the control of black rot, usinn the same material, will jrive ex- 
cellent results. The fact must not lie ijniored, however, that prun- 
ing out the affected parts on the vine is essential. 
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AnTHRACNOSK op RaSPBRBIIY AKD Bl.ACKBKltin, 

Gloeosporiitm Veiietuni — Sps^. 

Raspberries are usually more seriously affected by this disease 
than blackberries. The wpots on the eanea are first small and 
purplish but later turn gray and become sunken. It is not un- 
usual to find raspberries so severely infested with anthraenose that 
the whole eane will have a general seahby appearance. Very small 
spots may occur on the foliage, hut this part of the plant is not 
usually damaged by the disease. Anthraenose is best controlled 
by setting plants free from infestation, or from uninfested patelies 
and in localities where none of its hosts have been recently i^rown. 
Canes showing tiie disease should be cut out and ImmtHl as soon 
as discovered. 

Proper rotation and cutting out infected canes as they appear 
seem to be the most effective ways of handling this trouble. Good 
results, however, have been reported from spraying with strong 
Bordeaux mixture immediately preceding the openinp of the leaves. 
For best results one shonld combine all of the above control 
method?. 

Or{-\NGi'; Rust op RASPBiiRRY and lii.ACiiiiintitv. 
Gijmnoconia FecftiflHO— (Howe) Tranz. 
The usual hosts of this disease are the black raspberry and black- 
berry. The fungus appears earl.\' in the spring but is not con- 
spieiioui at this early stage. The affected plants, however, show a 
poor growth and are spindling and will eventually die. The spores 
arc developOfl beneath the epidermis of the under side of the leaf 
and when the skin breaks it shows myriads of bright orange-colored 
spores. It is these spores that spread the disease. They germinate 
immediately upon contact with any other host. All infested plants 
should he dug out and burned as soon as they are discovered. 

Cfown Gaij,. 
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SHADE TREE TROUBLES. 



The gliade treu [jrohlem in cities and towns has within recent 
ye«rs become a question of considerable interest. On account of 
the great number of inquiries received by this office relative to 
shade ti-ee troubles both in Indianspolis and other cities of the 
Stal€, it seems appropriate to mention at this time some of the 
more common troubles to which ornamental trees are subject. 
Increasing trouble with shade trees within comparatively recent 
years may largely be attributed to the following causes: Many 
new varieties of trees and shrubs that are not adapted to onr soil 
and climate have been planted, and new and unnatural conditions 
for onr nntivp trees cause poor growth and as a consequence the 
tree is made more suRceptible to disease and insect troubles. It 
has also been estimated that at least 50 per cent, of our harmful 
insects and fungous diseases are of foreign origin, and it has been 
within comparatively recent years that many have reached Indiana. 

It is difficult to estimate the value of a large shade tree con- 
veniently located, as its real worth is calculated differently than 
one would estimate the value of the same tree standing in the forest. 
It is, therefore, a good investment to spend considerable time and 
money to save such a tree from the ravages of insect pests and 



It is true, however, that comparatively larse trees can be suc- 
cessfully moved and transplanted with our modem methods of do- 
ing this kind of work ; but in any case several years of growth are 
required before a large graceful tree will be produced. 

Root suffocation is one of the very common troubles with city 
trees. Mr. Metealf, of the United States Bureau of Plant Industr>-, 
describes this trouble very well: "Trees differ greatly in their 
ability to withstand inadequate noil aeration, and this must be 
taken into account in selecting trees for city plantinff. What 
limited space is allowed each individual tree must not become hard, 
baked or trodden down; it may be in sod or it can be spaded up to 
a depth of fi to 10 inches each year, whi<-h will usuali.v relieve the 
situation. In European cities it is the custom to cover the ground 
about a street Iree with a metal grating or "grill" which allows 
free access of air and protects the soil from being trodden hard. 
Such grills could he regularly used to advantage whenever the soil 
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about the tree is limited in surface area and liable to be trodden 
hard. A^j^avated cases of root asphyxiation are likely to occur 
in places where the ground wat«r is very near the surface, as the 
water excludes the air. When a period of heavy rains, producing 
such a condition, is succeeded by drought, many trees succumb. 
The tulip tree and the beech, both beautiful park trees, are par- 
tieularly sensitive in this regard and tjeneraliy fail as street trees 
in consequence. 

"Yonng trees set too deep are often killed, while it is a familiar 
fact that covering the earth about trees with soil a foot or more 
deep usually reuultti in injury, if not death, from the same cause. 
In grading this is often unavoidable." 

There is a general supposition that shade trees are able to ob- 
tain sufficient plant food under almost any condition. As a result 
trees often suffer on account of the lack of nourishment. In the 
forest there is an annnal deposit of leaves which forms a mulch and 
keeps the ground in good condition. Under city conditions, the 
leaves are cleared away from beneath the trees and the soil is not 
usually replenished with anything to take their place. The surface 
of the soil, therefore, becomes dried out and the root haits near 
the surface of the ground where a considerable supply of plant 
food should he obtained are killed. To alleviate conditions of this 
sort there is nothing better than well-rotted stable manure; but 
on account of its odor and unsightly appearance some commercial 
fertilizer shoidd be used in cities and towns and applied in the 
spring as the buds are opening. Success has been attained with 
the use of the following commercial mixture: One part of muriate 
of potash, one part of acid phosphate, three parts cotton-seed meal, 
one-half part nitrate of soda. This should be sown broadcast be- 
neath the trees. 

Symptoms of starvation are ver>' evident in many parts of 
Indianapolis and other cities throughout the State. Trees that 
grow to a large size under normal forest conditions will often be 
observed to die after the underbrush and leaf mulch has been re- 
moved. When large trees grow close to smaller ones they are often 
fatal to the latter by depriving them of their food supply. This 
condition m^ be remedied by di^ng a ditch between the two 
trees and cutting off the roots of the large tree which ia draining 
the food supply of the smaller. 

It frequently happens in cities that trees die suddenly from no 
apparent cause. In a case of this sort one should immediately in- 
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vestigati; the lociitiun of tlie gtiB niainH and pipes and loam if 
there ia n leak by whicli the gas eould find its way to the rocifH of 
the tree. Tn instances of this kind the I'oliagc usually turns yellow 
and wilts and to some extent drops. During the growing season 
this tronble i;au usually be diagnosed by the eharacteristie odor of 
the sap-wood. The only method of handling a ease of gas poison- 
ing is to shut oft the leak as soon as possible and dig up the ground 
about the tree to allow the gas to escape. 

During the dry season a great amount of artificial watering is 
necessary, It is necessary espeeinlly where sod exists beneath the 
trees. The natunil eonditions of the tree with a mulch covering 
the roots would not retiuire watering except during very severe 
drought. Durii)g the past summer a great many maple trees were 
affected with what seemed to he disease of the leaves. The tips 
and edges of the leaf would die and the trees to some extent be- 
came defoliated. On account of the abundance of rain a simple 
drying out condition cannot be the cause of the trouble and up to 
this time we have not been able to discover any disease. It is 
probable that some peculiarity in the weather conditions has pro- 
duced a physiological disorder in the trees, causing the trouble. 
Trees also suffer from lack of moisture during loi^ periods of se- 
vere cold in the winter. "When all the moisture surrounding the 
roots becomes frozen, evaporation is continually taking place and 
the soil may become actually dried out as a result of continued 
freezing weather. 

A condition called "sun scald" is produced during the winter 
and is especially destructive to smooth barked trees such as the soft 
maple. Sun scald injur>' shows itself on the southwest side of 
the trees where the greatest heat from the winter's sun is ob- 
tained. The cells of the cambium layer begin activities on the 
southwest side of the trunk and larger branches and this, followed 
by a sudden drop in temperature, breaks down the cells and the 
following summer the bark cracks loose and decay enters. This 
condi+ion furnishes ^ favorable entr«nee for insects and is well 
illustrated by the maple borer. 

Trees transplant^'d from the nursery row or forest, where they 
have been somewhat protected on the southwest side from the 
direct rays of the sun, are most seriously injnred. Wrapping with 
burlap or paper for a few years or shading the trunks on the 
southwest side with a hoard will obviate sun-scald injury. 

Anvonc who ha.i had occasion to observe the shade-tree condi- 
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tioiis in the smoky section of the cities has noticed the great diffi- 
culty in keeping them alive. All trees are injured more or less 
liy smoke and gas, but evergreens suffer most severely, due to the 
fact that their leaves remain on the trees for a longer time and 
the injury takes place all the year round. Most of the deciduous 
trees show a neater tolerance of city eonditions than others and 
this fact should be kept in mind by those transplanting trees under 
such advei-ee conditions. The Ailaothus and Sycamore show a 
preater tolerance to city conditions than the other common shade 
trees — more especially the fonner. 

Fungous trouble in ?hade trees may be divided into two groups, 
viz., wood-rotting fnngi and the leaf diseases. The latter can 
nearly always be controlled by spraying. When any leaf trouble 
becomes severe enough to cause the leaves to drop, or when a 
large portion of the leaf surface becomes diseased and functionless, 
thti growth will be stunted and the health of the tree impaired. 
This weakened condition continued year after year soon results 
fatally. 

Since wood-rotting fungi cannot get into a perfectly sound and 
healthy tre'e, it is evident that great eare should be exercised in the 
treatment of wounds caused by priming or in any other way. The 
average citizen is not so much concerned about the particular 
parasite that produces the decay, but he easily recognizes the 
trouble as "rot" and should take immediate steps to remedy the 
trouble. In the following discussion on tree surgery by Mr. 
Swallow, a deputy of this office, he explains in some detail the 
principal operations in performing this work. 

Tree Si'rgery. 

The many insects that are attacking the bodies of our shade and 
fruit trees, always ready to take advantage of the least opportunity 
for doing injury, and the different fungi that are to be found 
wherever moisture gains an entrance, make some procedure neces- 
sary to forestall them in their work. 

We find a remedj' for these troubles in what is generally known 
as tree surgery ; but what might more truly be called tree dentistrj'. 

This work requires thorough and conscientious operations if it 
is to be a benefit rather than an injurj- to the tree. Bad work will 
result in the loosening of the filling and the enlargement of the 
cavity by increased decay which goes on behind the cement, all 
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unknown to the owner, doing more damage than if left open to 
the air. 

The cement filling takes the place of the solid wood as a sup- 
port, entering the openings and crevices and keeping out moisture, 
decay and insects. The cement is easily applied and forms a 



A TYPE OF CAVrrY THAT NEEDS FILLING. (OrisLnaL) 

substitute for the wood that has been lost through one cause or 
another. It also furnishes a good base for the healing process 
which will take place in the cambium layer and finally cover the 
filling. 
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The first and all -important thing to remember about this work 
is that all tli- dead and decaying wood must be removed and that 
the cavity must be clean and dry. This work is best done with a 



lUPROPER CAVITY WORK. (Orifin»l.l 

mallet, gouge and chisel, except in the case of a large opening 
where a small hatchet may be used to advantage, all refuse being 
removed through as small an opening as possible. Take care not 
to notch the edges of the aperture by careless use of the tools. 

After all the decayed wood is taken out, a shoulder or retention 
must be made as follows; In the top of the cavity put a shoulder 
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that is wide and that, slopes up and out. This is really a small 
cavity itself and kneps the filling from slumping and bulging out 
at the upper end. When making the retention on the sides be sure 
that they are at least one-half an inch in depth and that the edge** 
of the opening come to the thinnest possible point so that no ridge 
will be left when the filling is put in. Make the bottom of the 



SOME COMMON EX.VMPLK8 OF POOR CAVITY WORK. fOrigiMl.) 

cavity slojie up and 'hat;lv and put in a wide retention on the lower 
side. If this plan is followed the cement will stick and harden 
without slumping, as the upsloping bottom acts as a drain for any 
excessive moisture that may gather at the base of the filling. 
When the inside is well cleared of all rotten wood and fort'ign 
matter it should be washed thoroughly with bichloride of mercurn,-. 
diluted 1-700 or 1-1,000, and when dry painted with tar, creosote 
or white lead. Tar and creosote liave given good results on larsro 
trees, as they are very persistant and will sink in and prevent the 
nction of any fungu.s that may be left, but they must not be put on 
the bark or the exposed livinp tis.sue. Use a good quality of white 
lead that will not blister and peel off on the smaller trees. 



D.qit.zeaOvGoOt^lc 



Indiana State Entomolooist. 289 

Now cut back the bark on the edges for about one-half inch to 
make the callous start anew and grow over instead of under the 
tilling. 

The fillins is eompoaed of sharp sand and Portland cement in 
the proportion of one of cement to four of sand. Mix this mass 
wpll while dry and then mix just enough water to show on top 



CAVITY BEFORE WORK IS BEGUN. (Ori*iii»l., 
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when nibbRd gently with a ti-owel. The material is then ready 
for application to thi^ prepared cavity. 

If the tilling be a large one a guard of burlap, tin or canvas 
can be used over the front of the cavity to hold the cement in place 
while it is being tamped hard and until it sets. 



J DKCAVED WOOD. 
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tree >iways in the wind the joints furnish flexibility, thus avoiding 
ci'ackinit the filling. A joint is simpl,^' a brenk in the cement that 
is filled with tarred paper or prepared roofing paper. In building 
the filling it is best to make it in sections and to insert the tarred 
paper every 18 inches, i. e., at the top of each section. 



D.qit.zeaOvGoOt^lc 



292 Fifth Annual Report 

"When the filling is fairly harrt the outside should be chipped 
off and a mixture of equal parts of sand and cement put on to make 
a smooth and water-tight face. The outer edges of the filling must 
come just inside of the edges of the cavity, the filling being a 



FIRST 3F.CT10N OF FIT.I.IXG 1^ PLACK. (Original.) 
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littlft higher Id the center than on the sides. After the cement ia all 
in place it must be cut back to the paper at the place where the 
latter has been inserted and the face beveled back to make a smooth 
ci-ack. 

Sometimes a trunk cavity will occur in connection with collar 
rot. In this case remove all the dirt from about the roots and take 



THE FILLING COMPLETED. (Oririnnl.) 
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out all the bad wood. If DothiiiR but a shell is left, as sometimes 
happens, and the tree seems weak and in danger of blowing over, 
put a J-inch iron rod with a head on one end and a nut on the 
other, to prevent slipping sidewise, through the tree in a horizontal 
position about three-fourths of the way up the cavity. To this 
attach another longer rod within the cavity running parallel with 
the tree trunk and extending tp the hole left by the removal of the 
earth. Anchor the lower end of this rod firmly, build the fflling 
up BS any other and return the dirt to ita original position. 

Although success is sometimes attained without sterilization it 
is bad practice to omit it. A sterilizing solution is easily made and 
readily applied and its use makes sure what is otherwise uncertain. 
Where the rot is being produced by an active parasite sterilization 
is absolutely necessary. "Where the mycelium producing the dis- 
ease is not all taken out or reached by the antiseptic, the rot may 
continue under the paint and cement, resulting in the entire fail- 
ure of the object in view. 

JIuch cavity work has been done that is far from satisfactory. 
This poor work has done more damage than is at firet realized, as 
many people will .iudge the virtues of the work as a whole by the 
miserable .iobs that arc brought to their notice. However, if the 
following rudimentary principles are adhered to, good results are 
practically certain. (1) Clean cavity from all decayed wood and 
foreign matter. (2) Have good retention shoulders. (3) Thor- 
oughly disinfect exposed tissue and paint it well. {4} Do not use 
too much water in mixing cement. (5) Make joints where cavity 
is three feet or more in length. (6) Cut back the bark on the 
edges of the cavity so that the new growth will grow properly over 
the filling. (7"i JTnkc union of cement and edge of cavity perfect 
to prevent the entrance of water. 
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Bees and Bee Diseases. 

The business of keeping bees for the hoaey and wax they pro- 
duce has been practiced for thousands of years. Honey and bees- 
wax were amon^; the first articles of eoniraeree. 




Bee diseases are nothing new. Foui brood has been known to 
eatjat in Enrope for two hundred years or more. Over a hundred 
years ago, in the eastern part of the United States, bees suffered 
greatly frnm a scourere supposed at the time to be caused by the 
bee-moth. 

Not much is known of the early bee-keeping in our State, but 
enough has been found out to eon^nuce us that, then as now, the 
apiarist had his troubles. Bees would die, usually from an un- 
known cause and occasionally to such an extent as to sweep the 
territory almost clear of bees. 

Durii^ the last sixty years bee-keeping in Indiana has kepi 
pace with other pursuits. The log gum, straw skep and box hivea 
are still found in use, but have nearly all given way to the modem 
movable-frame hive. 

There are now five known diseases among the bees of Indiana. 
Three of these are brood diseases, two of which, American foul 
brood and European foul brood, are contagious; the other, pickled 
brood, is said not to be contag^oiis. 
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Thesi' tliipe diseases, as liaa heen said, do not affect the adult 
bees. The remaining two maladies are dysentery and paralysis. 
Theee affect only the adults. 



AN UP-TO-DATE HIVE. (Origiinl.) 

American ForL Brood. 

American fonl brood is supposed to he the first brood disease 
introduced into Indiana and is yet generally called foul brood. 
This is a bacterial disease oaiiBed by Bacilbis larv<R which was dis- 
covered by Dr. G. F. White, Expert in IJacteriolc^fy, Department 
of Agriculture, Washington, D. C 

Althouph not diseased the adult bees of an infected colony are 
much inclined to loaf. Thiy desert the super and finally, on 
hot days, leave the brood ni'St to join tlie cluster on the outside 
of the hivo. When this stage is reached the disease may usually 
be detected by the peculiar odor in the yard. American foul brood 
usually iittacks only the worker larva; and that generally at a late 
stage, hilt sometimc'S before sealing. Most of the larvse die just 
after the cells are sealed. The capping of the sealed cells, instead 
of being rounded or bulged are sunken, somewhat of a darker 
color and many have irregular holes eaten into them by the bees. 
Sometimes after the brood is nearly all sealed it is made ra^ed 
in appearance by these perforations. When death occurs before 
the cells arc capped the larvie at first lose their pearly, glistenini? 
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whiteness, turn yellow and ail shades ot brown until in the form 
of scales on the lower leH walls tliey become almost Ma<'k. They 
also may at first lose their form and soon become ropy. If a tooth- 
pick or other similar object be inserted into a dead larva and with- 
drawn the matter may cling to it and string out an inch or more. 
Owint; to the elevation of the outside of the cell the mass of de- 
caying matter is sometimes deeper at the back and thinner at the 
front of the ".oW, making it appear to he shingled off. When death 
occurs at a later stage it pometimes happens that the head of the 
bee holds its form but dries down very small with its tongue pro- 
truding toward and maybe against the upper cell wall. 



FOUL BROOD FROU ONE HIVE. (Orieiul.) 
KL'ltOHKAN FolII, I!ri)u1). 

European foul Inmd, often called black br. od, was Found just 
recently by Dr. Q. K. White to be caiisLul by Bacillus pUiinit. This 
disense invaded our State a few yei;ra later than Ameri:aQ foul 
brood. It is not so surely fatal, but when it is found in an apiary 
or neighborhood many more cob nies are disciise:! than whert 
American foul brood is the trouble. 
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(|uite frequently while yet curled up on the iHittom of the eell, 
but sometimes after being capped over. The first symptoms are 
a loss of color and a fimall brown spot near the head. The decay- 
ing matter may become somewbnt ropy. An odor may be present, 
but not to the extent that it is in cases o£ American foul brood, al- 
thoujrh in severe eases it is sometimos easily noticeable before the 
hives are opened. The little brown, dead larva curled up in the 
bottom of the cell is the most prominent feature of this trouble. 
They frequently taJce sick later and before the cell is capped over, 
ut which stage the larvie may be seen to move in the cells, getting 
out of position before death. Most of these dead larvK are carried 
out by the bees, and a few of them dry down to scales which are 
black, irregular and loose in tbe cells. 

It is very difficult at times to determine whether the trouble 
is European foul brood or some other brood disease. 

PiCKLEn Brood. 

Pickled brood, the cause of which is unknown, is another 
disease affecting the larvie of the bee. It is thought not to be 
contagious and is not nearly so prevalent in our State as either 
American foul brood or European foul brood. 

Death usually occurs rather late in the development of the 
larvfif. They are generally lying lengthwise of the cell with the 
bead small, dark and pointing upward. Some cells may be sealed 
and the cappings are sometimes perforated. 

This affection is not often troublesome but may be found i 
neighborhoods where no other diseases appear. In a few apiar 
in Indiana it has been luite serious — nearly all the colonies b' 



The disease usually disappears in time without much m 
hindrance to the work of the colony. An exchange of corr 
especially a change of queens helps matters much. 

Otjibr Brood T>ise.\ses. 

Brood may die from various other causes It sc 
too hot or too cold and it is sometimes insufficient!' 
dead from these troubles, may be found in anv st 
nient. This often occurs where artificial swarmm 
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ticed or where the brood has been spread, and it may be £ouQd in 
the strongest colonies aa well as in the weak ones. Dead brood is 
always removed by the bees unless they are very weak. It nee<i 
not be mistaken for foul brood. 

This m a peculiar disease of the adult bees only. The cause 
of the trouble is unknown. The particular bee affected is nervous, 
dark and glossy and if it does not leave the hive it will soon be 
dragired out by the workers and left to crawl away and die. Feeble 
attempts to fly arc often made hj' those dragged outside the hive. 
The disease is not freijuent in Indiana, only three cases bein? found 
this season. There is no known reme<ly. It is not fatal in our 
State, the colony usually recoverinji; the second season or sooner. 

Dysbktery. 

Dysentery alfeets only the adult bees. It is caused by moist 
quarters, long conflnement or improper food. In severe cases the 
abdomen of the bee becomes distended to such an extent that it is 
compelled to discharge its excrement within the hive, thus soiling 
the combs and only a^^avating the trouble. A Sight on a warm 
day is the only relief and if this is not repeated soon and often 
no permanent cure is brought about. 

When contracted early in the winter, especially when caused 
by improper food, this trouble is usually fatal, or at best the colony 
comes out in the spring in a very much weakened condition. 

If the colony be fed, after the queen ceases to lay in the fall, 
a quantity of syrup made from two parts of granulated sugar to 
one of water, much will be done to prevent the trouble. 

Other Pests. 

The Bee-Moth. 

This at one time was considered the worst pest the bees had. 
It still has its terrors for many owners of bees in Indiana. Its 
easiest victim is the black bee and that will defend itself from the 
ravages of the moth unless queenlesR or much weakened. The 
Italian bee is very much less subject to the attack of this enemy. 

If a colony dies from foul brood it is nearly always soon a 
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tangled inasR of wshs and ('oeoons from this moth. Altlioii^'h the 
foul brood genu is not destroyed by the moth the danger of in- 
fection from a hive in which the old combs were thus destroyed is 
very mnch lessened. Bees are adverse to entering a hive the inside 
of which is entangled with wehs. 



As-rs. ■ 

Ants dolight to nest nboiit tolonies of bees, usually above the 
brood ehamber. They are attracted there, no doubt, by the smell 
of the honey and the warmth of the bees. They never enter the 
brood nest whe;i the bees' are not disturbed, but when the hives 
are opened the ants run down over the frames and bees only to be 
dragged out by the workers and possibly cause the bees to be mor^ 
irritable. The above and the annoyance of having the ants run 
over the bee-keeper's hands while at work is the extent of the 
nuisance. 

Catnip crushed and left about their haunts will do much to 
alleviate the nuisance. 

Mice. 

Jliee sometimes become quite a pest by making their homes 
within the bee hives during the winter season. They often gnaw 
great holes in the combs near the cluster and build their nests 
in these holes. They frequently work their way np into the pack- 
ing and nest there. Mice are very active in the winter and become 
quite an element of disturbance. They eat both honey and dead 
bees. They may be kept out by contracting the entrance of the 
hive to about g of an inch. 



SUMMAUT OP iNSPEfTION WoRK OP 1012, 

On account of tlic unfavorable weather during the spring and 
early summer, the inspection work was interfered with to such an 
extent that it was impossible to visit many apiaries until the season 
had advancctl well into the honey-flow. Inspection during the 
honey-flow is slow aud tedious, both on account of the large num- 
ber of bees in the hives, and also because of the extra labor in 
han<llinir supers. In spite of the somewhat adverse conditions, we 
find at the elosf c{ the season that the work has been quite satis- 



D.qit.zeaOvGoOt^lc 



Fifth Annual Bepobt 



PITY THIC BEES, i 



THE APIARV OF CHAS. KENNARD. KNIGHT8TOWN, IND. (Orifiial.) 



D.qit.zea0vGoO^lc 



Indiana State Estomologist. 305 

fflctory. All requests fiir inspection have been cared for and the 

end of the season finds the field work well in hand. The work done 
in the field was as follows : 

Apieries visited 202 

Colonies inspected 2,574 

Cases of American foul hrood 222 

Oast's of Kiiropean foul hrood 72 

Cnses of pickeled hrood 34 

Oases of paralysis 3 

Box hives found 44 

Frame hives with crossed comlts 57 

T>it<»ased hives hurned 64 

7'"oiil hrood demonstration s given ... 9 

Demonstrations. 

lu June it was determined that hereafter the inspectors would 
give foul-brood demonstrations wherever the conditions would 
justify them. The procedure is, first to inspect all the apiaries 
in the locality and, at the end of the inspection, to call together 
the bee-keepers at some centrally located apiary where foul brood 
is present. Tn the evening after the hecs have quit flying, one 
colony is treated as an example of the proper methods to pursue. 
While doing this the reasons for each step are given and sufficient 
time is used so that each one present may thoroughly understand 
the methods and the reasons for all operations in the treatment. 
Many very complimontaiy reports have eorae in as a result of the 
work and it shall be the policy of this office to follow this plan 
in the future. Demonstrations were given at the following places: 
Aylesworth, Hebron, Knightstown, Elkliart, Maxwell, Ft. Wayne, 
Berne, Mohawk and Winchester. 

Treatment of Foui. Brood. 

While it is self-evident that no written description of the treat- 
ment for foul brood can compare in value to a practical demon- 
striition of the treatment, yet, in view of the fact that the number 
of l)oe-keepers is so groat and the number of inspectors is so small 
that it is physically impossible to give a demonstration in every 
lo<!alify, it is deemed advisable to give as accurate a descriptiim 
of the method as possihle. 
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If practicable the colony should be treated during the honey- 
flow ; the earlier the better, provided there is enough nectar to fur- 
nish food. If treated early in the season the bees will have more 
time to build comb and store surplus. It must not be inferred that 
in all localities the bees must be treated in May or June to be suc- 
cessful, for they may be treated later with equal success, but the 
later the treatment is given the less surplus honey will be stored. 
It must be emphasized that the treatment should be given during 
a honey-flow, for at other times there is a greater or less tendency 
to rob and whenever robbers are about one cannot treat the disease 
with safety'. Particular precautions should be taken to treat the 
bees in the evening after they have quit flying. Also, all adjacent 
hives should be effectively closed so that bees from the diseased 
colony, in the confusion attendii^ the transferring, do not get 
into the wrong hives and so carry the disease with them. 

Everything needed in the work should be at hand before be- 
ginning the actual transferring. The new hive with narrow strips 
of starter in the frames should be prepared; a hole the size of a 
large butter-bowl should be dug near the diseased colony and filled 
with kindling wood; turkey feathers or a brush that may be de- 
stroyed after using should be procured. Then set the diseased 
colony a few feet to one side and put ihe prepared hive in its 
place with the running board in position. Place newspapers over 
the ground about the hives wherever there is any danger of honey 
dripping on the ground. Open the diseased colony and, taking out 
one frame at a time, shake and brush the bees in front of the 
entrance to the prepared hive. As soon as all the bees are c^ the 
combs, place combs on the pile of kindling. After all the frames 
have been taken out of the old hive, dump the bees that remain 
in it in front of the new one. Smoke them a little to hurry them 
into the hive. As soon as most are inside and it is positively known 
that the queen is not outside, put a queen guard over the entrance. 
Then light the fire. Keep the guard on for a few days to prevent 
absconding. This is more necessary when the honey-flow is light. 
THEN CLEAN UP. Clemiliness is the greatest virtue in treat- 
ing foul brood. Bum up the papers used to catch the dripping 
hiHiey. Stir up the burning combs so that they will be entirely 
consumed. Then cover the ashes with dirt so that any honey not 
burned will be hidden from the bees. Then thorou^ly char the 
whole interior of the old hive and set it away for future use. Can- 
vas or cloths used over the brood frames should not be used 
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tigiiiii. The churring uf tlio liivc muy be doiic by iuohux uI! a gnat*- 
liue hlow-torch or by .setting the hive-body over a good fire. The 
propolis eatchcR fire and bums readily. The charring must be 
done thori>ni?h Ij' in order to be able to use the hive again with 
snfety, ; 

Thk Educational Features of Inspection, 

One of the purposes of inspection is to acquaint the bee-keepers 
with the ayniptonis of foiU brood and to make them sufficiently 
familiar with the aspects of the disease so that they may recognize 
it if it ever appears in their apiaries. It is a bee-keeper's duty, in 
justice to himself, to keep his bee-keeping neighbors and beginners 
in the business informed in regard to disease conditions. It is 
the object of the demonstrations that tliey be educative. It is to 
be hoped that sometime every beekeeper in the State will be able 
to diagnose nnd treat foul brood correctly. The eradication of the 
bee diseases is an educative problem and the quicker every bee- 
keeper understands foul brood and takes it upon himself to see that 
hi? neighbors become familiar with it, the sooner will an eradica- 
tion of the malady ]te brought about. Some of the largest bee- 
keepers even go so far as to buy up diseased colonies and treat them 
at detention yards. This is one of the surest ways of making one's 
neighborhood fret^ from the disease, but it involves considerable es- 
pi'Hsc and labor. Education may eventually bring about the same 
result, but it will come gradually. 

When an inspector goes to a part of the State where there has 
never been an inspet^tion, the bee industrj' is usually found in a 
sorry plight. In many instances the farmers say that bees used 
to be kept in considerable numbers but now only an occasional 
colony is found. The disease has simply killed almost every 
colony. In other places where the disease has more recently become 
established, it is found in from 15 per cent, to 75 per cent, of the 
eolonies. In such localities it is a common custom to hive the 
swarms tliat issue on the diseased combs of a dead colony. This, 
of course, ends in failure. It is only a question of a short time 
until the once busy apiary becomes a pile of diseased hives stacked 
in one corner of the lot. This ia an example of the conditions 
usually prevailing in localities where an inspector has not visited 
or l)w-keepers have not kept up-to-date through bee journals, De- 
piirtment of Agricultui-e bulletins and other literature. When an 
inspector finds a bee-keeper who takes and reads a good bee journal, 



D.qit.zeaOvGoOt^lc 



IvniANA Statu ENTOMoi/)ais'i'. 309 

111- itiiiiiwt iitvariiililv Hiul» a ititin who is uwake to the tmil hnxKl 
problem. The time has been when one could be a sueeeasful fmit- 
prower without sprHying, and when one eould be a sueeeasful 
apiarist without thinking of the foul brood problem; but condi- 
tions have changed, and today fruit-growers and bee-keepers of 
that class are Iiopelessly out of the race. 



APIARY OF F. M. HAVNES, MOEOC, INDIANA. (Origiml.^ 

A survey of the conditions existing in those parts of the State 
where in.spection has been CHrriod on dnrinfr previous seasons shows 
that the amount of fonl brwid has decreased very greatly where 
the bee-keepers have conscientiously followed the directions of the 
inspectors. In one locality in the Ohio River district, three years 
atro, there were se^'eral hundred eases of fonl brood. During the 
past summer 644 colonies were inspected in that neighborhood and 
only one ease of f"ul brood was found. This is a concrete example 
of what bee-keepers working in harmony may accomplish. 

Winter-Killing and Foin. Br()od. 
The foul-brood situation was aggravated considerably within 
the last year on account of the very unfavorable winter. Many 

21—30051 
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diseased colonies which might have lived over a mild winter were 
frozen to death and the diseaee-bearing honey which was left in 
the hivu whs robbed out in the spring. Thus the disease was carried 
to many healthy colonies and, as a result, very many incipient cases 
of foul brood were found. Bee-keepers should exereise particular 
care to contract the entrances to weak colonies and entirely close 
the entrance to dead ones so that robbing may not take place. 
This ^^antion. if carefully followed, would prevent a very large 
nnnlfe^ of colonies from contracting the disease. If there is the 
sli^ipst reason for believing that the colony may have died from 
foul^^brood or was frozen out because of the weakness induced by 
foii'*rrx>d. the only sate way to dispose of the hive is to treat it 
the same as if foul brood were positively known to be present. 
Tryirlg to save a little beeswax or honey frequently turns out to be 
verv- 4^peDsive economy. 

Some Causes op F.\ilubes in Treating Foul Beood. 

People always have failed in many of their undertakings. The 
chances. are they' always will. The treatment of brood diseases in 
bees is Jio excepftioi^ - Often the bee-keeper finds, after making an 
honest etfort tG('Eiire the diseased bees, according to the directions 
of the beat apiarists, that he has failed to rid them of the infection. 
Here, again, is no exception : the cause of the failure is not always 
apparent ; but a careful examination into the mode of such an un- 
succrasful effort usually discloses the fact that at least one of 
the essentials of correct treatment was omitted. 

In spite of the fact that instructions are always given to treat 
in time of honey-flow, some bee-keepers attempt to treat foul brood 
when no honey is coming in. This usually results not only in a 
failure to cure the one treated, but is more than likely to cause 
the disease to be scattered among the neighboring hives by robbers. 

Frequently the bees have a way of leaving the hive or abscond- 
ing when ftrst put in either at swarming time or at the time of 
treatment for foul brood. Thus the swarm is a tot^ lo^. Just 
why they do this is not always known. Shade and an ample brood 
nest for a few days do much to cause thera to stay at home. The 
only sure method though, is to compel the queen to stay within ttie 
hive, either by caging her or by placing a queen guard at the en- 
trance until they become established in their new home. 

It is not an unusual occurrence to find foul brood breaking out 
afresh near the colony last treated. Failure to close the entrance 
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to the adjoiDing hives and all others near the one being treated, 
is a faetoi' afrainst the siieoeBs of the work. During the transfer 
the bees usually become mueh eonfused and may enter any open 
hives near liy. These newcomers are often accepted and allowed 
to unload the infected honey brought with them. The bee-keeper 
may be ever so careful and painstaking in his treatment of foul 
hmod and yet fail. Blu<!h depends on the weather. A sudden 
change after treatment from warm, balmy days to continued cold 
or rainy wenther, greatly weakens the chances for success. In 
sueh cases liberal feedinjr may help matters but nothing will take 
the place of proper outside conditions. 

Wtnterinq Bees. 

This article is not written to give definite directions for putting 
bees away for the winter, nor for the purpose of discussing the 
merits of cellar-wintering and those of wintering outside, but 
mainly with a view to call attention to the importance of the sub- 
ject and to a few of the obstacles to successful wintering. 

To know how to tuck bees away for the winter and to practice 
what is known, are two qualifications some bee-keepers in Indiana 
do not possess. More bees have died within the last year in our 
State because they wore not properly prepared for winter, than 
have died in several years from foul brood. Very many bee-keepers 
who manage their bees well during the swarming season and the 
honey-flow fail altogether to get them ready for winter. 

Cellar-wintering is successfully practiced only by the expert. 
A number of bee-keepers in northern Indiana winter their bees 
in the cellar. No doubt that method could be carried on to ad- 
vantage in severe seasons much further south. 

The weather in Indiana, except in the northern part, is usually 
sueh as to make it preferable to winter outside. Generally the 
winters are mild enough to permit the bees to take an occasional 
flight. Again the season may be so severe as to keep the bees 
housed up for months at a time. 

The unprotected colony even in mild winters comes out in the 
spring in a much weakened condition. If the season happens to be 
severe it usually dies. 

Moisture is constantly passing off from the bees in the hive. 
In the summer season this pa.sses out from the brood-chamber and 
the supers, doing no harm. But not so in the winter. 
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When the weather is eold and the warm, saturated air within 
the hive comes in contact with the walla and especially the cover 
of the hive, the air becomes chilled and loses part of its moisture, 
which collects mostly on the hive cover only to fall in great drops 
of water on the cluster of bees below. How to get rid of this 
moisture without causing a draft or too much ventilation is the 
problem in winterinsr bees. 

Most of the hees in Indiana are left thi-ough the winter in such 
a condition as to aggravate this trouble. Oilcloths are left over 
the brood neat just as they were placed when the sui-plus honey 
was taken off, or perhaps wooden covers are sealed down with no 
other protection. 

Now oilcloths may be all right in warm wt^ather, but very 
bad in winter. JJurlap or some other porous cloth should be sub- 
stituted for the oilelotJi, with a few inches of absorbent packing 
on top. This packing may be forest leaves, planer-shavings or 
cbaff. This helps to retain the heat from the bees and allows the 
moirtnre to pass ofF without a draft. The hive with the sealed 
cover should be wrapped in building paper, enclosing a few inches 
of absorbent material all around the hive, thus preventing the 
sudden chill of the moist air inside and allowing the vapor t« pass 
out at the entrance as in the warm season. 

Different hives have different properties, making them better 
or worse for wintering. When the weather is cold bees appear to 
be able to move up or down much more readily than in other di- 
rections. This is one of the reasons that bees winter better in the 
deeper frames. But then, a closed-end frame is much to be pre- 
ferred to a loose-hanging one. The double-walled hive, so made 
mainly for the purpose of insuring good wintering, is coming inta 
favor generally and is used by many bee-keepers in our State. The 
winter case, too, is excellent for this purpose. It is put on during 
the winter hut taken off when the weather turns warm in the 
spring. Some bee-keepers winter their bees very sueeesefully in 
tenement hives, each holding four or more colonies. The hives 
may be placed in a row. packed all around and then enclosed with 
boards. These boards and packing should of course be n-nmved in 
the spring. 

All hives should be in such position us to allow the sun to shine 
upon the entrance sometime dtuing the day. It is well to re- 
member that the main object is to keep the bees dry and warm. 
Plentiy of honey and a good-sized cluster kept dry insures success. 
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LlTFSATIIKB FOR BeEKEEPEBS. 

■ In answer to many inquiries relative to avaiialile bee litera- 
ture, the tollowing list of the more common publicatiouB is given: 

Cir. No. 94, Bureau of Entomolog>', The Cause of American 
Foul Brood. 

Bui. No. 75, part 2, Bureau of Entomolt^y, Wax Moths and 
Americiin Ji'oul Brood. 

Bui. No, 75. part 4, liureau of Entomology, Relation of the 
Etiology (cause) of Bet' Disfases to the Treatment, 

The a.hov9. may he obtained free tiy writing to the Editor iu 
Chief of the Division of Publications, U. S. Department of Agri- 
culture, Washington, l.>. C. 

Farmera Bnl, No. 307, Beea. 

Farmers Bui. No. 442, Treatment of Bee DiseaNes, 

Farmers Bui, No. .')03, Comb Honey. 

The above may be obtained by writing to your U. S. Senator 
or Hep resent at ive or by addressing the Secretary of Agriculture, 
Washington, D. C. 

The following books are practical and trustworthy. They may 
be ordered through your local book stores, dealers iu bee-keepers' 
supplies, from most of the bee-keepers' magazines or from the pub- 
lishers : 

The Bee-keepers' Guide or Manual of the Apiary, by A. J. Cook. 
Price, postpaid, $1.15. 

How to Ktwp Bees, by Anna Comstoek. Published by the A, 
T. Root Co., Medina, Ohio. Price $1.10, postpaid. 

A B C and X Y Z of Bee Culture. Published by the A. I. 
Root Co., Jledina, Ohio. Price $1,50, postpaid. 

Advanced Bee Culture, by W. Z. Hutchinson, Price $1.10, 
postpaid. 

Scientitie Queen Rearing, by (i. M. Doolittle. Published by 
Geo. W. York & Co., Chicago, 111. Price $0.80, postpaid. 

The above list of books and publications do not by any means 
include all that are available but they are intended to be a repre- 
sentativp list of reliable material. Below is given a list of bee 
journals. Every up-to-date bee-keeper generally takes one or 
more of these journals. 

The Bee-keepers' Review, Detroit, Mich., the ofticial organ {if 
the National Bee-keepera' Association, Price $1.00 per year. 
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Gleanings in Bee ChIUit-p, Medina, Ohio, the famous publica- 
tion of the A. I. Ront Co. Price $1.00 per year. 

American Bee Journal, Hamilton, 111., edited by the well 
known authority. Mr. 0. P. Dadsnt. Price $1.00 per year. 

The Indiana Bee-keepers' Association. 

There is .in Indiana branch of the National Association. Meet- 
ings are held annually at Indianapolis. Last winter the associa- 
tion secured as speakers Dr. E. F, Phillips, Chief of the Division of 
Apiculture, U. S. Department of Agriculture, Washington, D. C, 
and the well known authority Ernest E. Root of the 4. I. Root 
Co., Medina, Ohio. Mr. Geo. "W. Williams of Redk^, Ind., is 
the Secretary of the Indiana Branch. The membership fee of the 
Indiana Be*-Keepers' AsBOciation is fifty ($0.50) cents per year. 
The membership fee of both the Indiana and the National Associa- 
tion is one ($1.50) dollar and fifty cents. This includes a year's 
subscription to the Bee-Keei>ers ' Review, the official organ of the 
National Bee-Keepers' Association. 
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GENEEIAL INDEX. 

PAQE 

Anthraciiose ot grape 270 

of raspberry and blackberry 281 

Ainino:Uucal copper carbonate 30 

AntH, white 164 

liouee 171 

Apltldldae 196 

Apbla or aphid — 

black peacb aphis 220 

brown cbrysantbemuni apbld 230 

cabbage aphis 218 

com leaf aphis 223 

green apple aphis 225 

green pea aphid 282 

green peacb nplila 230 

hop aphid 231 

melon apbla 221 

rose apbld 234 

rosy appic aphis 22S 

rusty-brown plum aphis 227 

sunflower apbfs 228 

ttillp-tree aphis 232 

woolly aphis 210 

Apiory Inspection 295 

Apple- 

baldwin fruit spot 284 

black rot 249 

bitter rot 244 

blister canker 2S2 

blotch 240 

borer, round-headed SS 

flat-beaded 69 

buccnlatrlx 86 

cednr 260 

ciircnlio 84 

fruit pit 266 

green npbis . 
Important 6' 

leaf-hopper 71 

mnggot 88 

rosy aphis 228 

scab 239 

sooty fungos and fly speck 268 

spray caiendnr for 83 

tent caterpillar 63 

woolly apbls 210 

worms, green 70 

Arsenate ot lead 20 

Asb pemphlgtis 203 

Baldwin fruit spot 264 

Bedbug . 



American fonl brood 298 

dysentery 802 

European foul brood 299 

paralysis 302 

pickled brood 801 
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Itee lns|)e<'tioii 2!tri 

Hee-ke^lien*. Illcriiture for :t]:! 

U8S0C'iDtlot]S 314 

BecH. HiitB nitioiiK 303 

ediiciitionnl features of Inspection ;tOS 

mice among 303 

Hummnr.v of tiispectluii of 1912 3ft1 

winterbiK 311 

Bitter rot, Hpi»le 244 

BlHPkberry luitliiiicinwe 281 

orauge rust 2S1 

"Black Leaf 40' J'» 

Black rot, tipple 24i) 

grape 275 

Blister canker, apple , 252 

Blotch, apple 240 

Body louse 18S 

Book-lice 190 

Bordeaux mixture 2t) 

Borer, round- heiuieil. apple 58 

flat-hended 58 

Brown rot of stone fruits 270 

Buociilntrlx, iipjile 85 

Bud moth 69 

■-Buftalo inotli" 181 

KutTalo tree-hopiwr 72 

Blittnii-buRli aiilils 210 

Ciibbuge nphiB 21S 

Canker woriii, fall 01 

spring 00 

CHrbolie Moap iwlut 22 

(Jarlwii liloulphide 24 

Carpet beetle, black 182 

Caae-l'carer, cigar »7 

piBtol 87 

Cavity work, ou trees 280 

Cedar, apple 200 

rust 2G0 

Chaitophonis, maple 214 

Cherry, frnlt-fly 102 

leaf Bi«)t 272 

limae, black 2;iii 

schIb 102 

spray cntcDdar for. M 

■'f:tilBKcrs" 185 

Chrysanthemum aphid 23i> 

Clothes moth 178 

Clover calltKerus 210 

Coal tar 32 

ttockroacheM 173 

Codling moth 4il 

Combination sprays i : . . 31 

Contact Insecticides ,. . Ifi 

Copper carbonate, ammonlacnl 30 

Com, ear-worm 14.S 

leaf aphis '. 22.'t 

Crab louse '. 188 

Creolln 20 

Croton butt 177 

frown gall 264 

Cnimpler. leaf 70 

Cucuniher-bcetle, striped 137 
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PACK 

Cureullo, ap|)le 84 

plum 54 

twig girdler 82 

Currant, borer 12C 

fruit-fly 127 

worm, Imported 124 

worm, native 12ti 

Dilution table for llme-sulpbur solution 10 

Dlaeasea of, apple 239 

grape 275 

pear 265 

quince 265 

stone frultB 270 

Downy mildew of grape 277 

Ear-worn, corn 148 

Elm, red gall-louse 208 

woolly leaf-louse 210 

Pall webworm (fO 

Financial stalement 6 

Fleaa 168 

Fly speck, sooty fungus 263 

Forest tent caterpillar 65 

Foul brood, American . 298 

winter-killing 30fl 

causes of failures In treating 310 

demonstrations S05 

European 299 

inspection, summary of 303 

treatment of 306 

Fruit pit 265 

Fruit sikrt. Baldwin 264 

Fruit-tree bark-beetlc 97 

Fumlgants 24 

Fungicides 26 

Oall-louse, cockscomb 20H 

red-elm 20s 

vagabond 206 

(Jails of plants, crown 254 

tiouger, piuin !Ht 

Grafting wax 31 

Grain aphln, spring 22!) 

Grape, antbracnose 270 

berry motb 103 

black rot 275 

cane-borer 116 

downy mildew 2T7 

flea-beetle 108 

gall-maker 116 

leaf-folder 112 

piiylloxera 200 

powdery mildew 27K 

root-borer 114 

root-wonn 106 

scale 112 

some diseaseM of 27.-) 

spbiux 118 

spray calendar :t«i 

Green npi>le woruif 70 

"Green bug" 220 

Gniltd. wlilte 130 
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Head louae 188 

Hessian fljf 142 

Hop nphla 231 

House fly 156 

Household tnsects 154 

Hydrocyanic ncld gas 24 

Hydrometer 18 

Illinois canker, apple 252 

Insecticides IB 

Insects, general remarks on 38 

Kerosene emnlsiou 19 

Ijaboratory report blanks 9-10 

Lead, arsenate of 20 

Leaf, blight of pear and Quince 270 

crumpler 70 

spot of cherry and plum 272 

Leaf-hopper, apple 71 

grape 110 

Leaf-miner, trumpet 74 

plum 100 

Leaf-roller, grape 112 

attawberry 119 

Lesser apple worm 54 

Lice 188 

book-lice 190 

body 188 

crab 188 

bead 188 

Lime, powdered 30 

Lime-sulphur aolutlou 15 

self-boiled 29 

Uaggot, apple 88 

onion, barred- winged 148 

onion. Imported 146 

Maple cbaltopborns 214 

Melon aphis 221 

Mildew, downy 277 

powdery 278 

Mosquitoes 158 

Moth, bud 69 

"buffalo" 181 

clothes 178 

codling 49 

"silver" 192 

Naphthalene flakes 22 

New York apple tree canker 252 

Nicotine sulphate 19 

Nozzles 21 

Nurserymen, list of 11 

Onion, nia^^t, imported 146 

ma^ot, barred-winged 148 

thrips 145 

Orange rust ot blackberry and raspberry 281 

Ortho arsenlte ot zinc 22 

Oyster-shell scale Tfl 
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FAQK 

I'almei'-wonu 07 

PatU green ■. . 22 

Pea npbtd, green 232 

Pench iipbis. black 220 

gi-een 230 

rear, bllgbt 265 

leaf bligbt 270 

leiif WiBter-mlte 92 

psylla M 

slug 90 

apray calMidar 34 

thrlpB 96 

Fempbigus, iisb 303 

Persian insect powder 20 

Pickle worm 140 

rislol caee-bearer 87 

Plant -bug, tarnished 129 

Plant (llsenses, the control of 237 

Plont-Jice 196 

Pluu, npbls rusty-browu 227 

curculio 54 

gouger 99 

leaf-miner 100 

leof spot 272 

spray cnlendar for 34 

Potato louse 236 

Powdery mlldevr 278 

Pyrethruni 20 

Quince, bllgbt 265 

leaf bllgbt 270 

spray calendar for 34 

"Railroad worm" 88 

Raspberry', autbrncnoae 281 

orange ruBt 281 

Rcd-bnmped caten>illnr 78 

Bed spider 152 

Repellants 22 

Root-louse, strawberry 219 

Root-worm, grapo 106 

strawberry 123 

Rose apbld 284 

Roee-cbafer 106 

Rust, cedar 260 

orangp 281 

San Jose stale 41 

Saw-flies, furrant 124, 126 

strawberry 121 

Scab, npple 239 

Scale. Fortes 102 

grape 112 

oyster-sbell 76 

scurfy 74 

Sbade tree troubles 282 

Shot-hole leaf srxit of clierry and plum 272 

Silver fish 192 

"Silver moth" 192 

Snowy tree-cricket 84 

Sooty fungus and fly speck 263 
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S|)liltix, achciiiDii IIS 

tumnto ia4 

Spider, red !o2 

Spray caleDdars 33 

Spray mixtures, (.■oinblimtUm ' 31 

Spray outfit Zt 

Squiish-bUK 139 

Stewart's strainer for Iliue-suIMuir 17 

Stomach poisons 20 

Strawberry, crown-boriT 122 

leaf -roller Ill) 

root-louse 219 

rootworni 133 

saw-fly 121 

Sul|>liur 20 

Suliitiiir dioxide ^> 

SunHower apliia 223 

Survey of work of 1911-12 7 

Tanglefoot, tree 22 

TarulKbcd plant-bug 128 

Tent caterpillar, spple-tree Ki 

forest OS 

Termites IW 

Thri|iB, ouiim 145 

Itear 35 

Tobacco 25 

Tomato splilnx 134 

Tree-cricket, siiowy 84 

Tree-hopper, bufFalo 72 

Tree surgery 2S5 

Trumpet leaf-mluer 74 

Tulip-tree aphid 232 

Twlg-girdler, ciircniilo 82 

Typhoid fly 156 

Vagnboiid ^call-louse 208 

Webworm, full OB 

Whale oil soap IS 

White aiitH IM 

White grubs 130 

White lead jmlnt 31 

Wtllim-. Slotted louce 214 



Wmmd dressings 

Y el low-necked raterpUliir 
Zliic, ortho, arseuite of.. 
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Adiillii hlimiiftatu 19S 

Ai'gerln ti|mlirorml» 12il 

AlsopUllii iJometnria 61 

Auipelogj'iiter seaostriB 116 

AiiijiliU-eruH bk-nuiliitiis 116 

AiieyllH f(iii)|>tiiim Ill) 

Aimsii rristis 139 

Aiii>|iheleH. iiuiculliifimlv 101 

l>iiii(-tli)eiiiil» 162 

Anthrenua, BcrophnliiriRC 181 

verbusci 181 

Autlioiioiuus qundrlglbbiiH 84 

Aiilils, brnsBlaie 218 

<.«i)Ualnnthl 210 

forbesll 211) 

eoKsypll 221 

houglitoiiensls 223 

heliuntbl 2li3 

lunldla 223 

iiietllcuglnls 224 

IwrBiciie-nlger 22.") 

IWHil 225 

lK>|)iilift»llne 226 

ruuilcls 226 

setarlae 227 

sorbl 228 

Hpli-eltiie 229 

veruonf ae 221) 

AxiililldtiiH i>ernifio8US 41 

AHiildlotiiK. fiirbesl 102 

uvne 112 

Attngcnus piceiis 182 

Atropos divlnntorla 191 

BiiciIIuM, niiiylnvtinis 265 

larvae 298 

plotoD 299 

Blatta orientalla 173 

Bucculatrix pcniilfolleHfl 85 

Cnllron eenisl 90 

fHlllpterus, iiHotepiiKlls 210 

belluB 216 

earyae 216 

aiBColor 216 

imnctatiiK 216 

trirolll 216 

(JereHa bubnlns 72 

IVriitapbla Ititioiliu' 202 

Ceiiwiplia rublfolii 221) 

CliryiKibuthrlR femnriita 59 

(.'taluiiaspls fiir(tir:i 74 

('liaetii|Kil8 aeiien 148 

( luTiDea |)liikiii'tlfiM 202 

OhaltnpUoriiK. invT\ii 214 

IHipHlk-oIa 215 

impulirmiae 215 

vimliialls 215 

< 'Imex leotnlariiiB 183 

t;uiiotrjicMiis nemipbar 54 
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Coleophoru, fletcLerelln 87 

mallTorelln 87 

Coccotoms scatellarls 99 

Colaapis brunnea 124 

Cocelnella novemnotata 198 

ColopUa ulmicolft 208 

Ctenoeephalus oniiis 168 

Culex plptens 160 

Cydia pomonellft 49 

Cyllndrosporliim, Pfl<U 272 

Poml 264 

Dataoa inlulstra 80 

Desinla funeraUs 112 

Dlabrotica Tittata 137 

DiaphanlH nitl»JaUs 140 

Drepanaplils acerfoHI 218 

Ectobia germanica 173 

Elaterldae 132 

Empoasea mall 71 

Enarmoula prunlvota 51 

EDtomo^iorluiD maculatum 270 

Epochra canadensis 127 

Eriophyefl pyri 82 

EuthrlpB pyri 85 

Fidla vitlclda 106 

Gloeosporium, am|ielopliaf(uiii 279 

Venetum 281 

Glomerella rufoniaculans 244 

(iraphopa pubescens 124 

OulBnardla Btdwellii 275 

tlyranoconla Pecklana 281 

Gymnonychus append I culatue 128 

GymnosiKiranglum Junlperi-vlrglnlanae 260 

Haltiea chalybea 108 

Hamamellstes splnosua 202 

HeliothlB obsoleta 148 

Hlppodamla convergens 198 

Hormaphls hamamelidJs 203 

Hyadnphla paetinaceae 229 

Ilyphaalrla cunea 60 

Ithyeerus iioveboracensis 82 

Laclmnstema 130 

Laphygina Iruglperda 150 

I^ep Id 0!in plies ulml 76 

LeptoUiyrium Pomi 263 

r^eptus, anierleanus 187 

irrltans 187 

Lepiiuna saccharlna 182 

Iieplsma domestlca 192 

ExingiBtigma caryae 214 

Lygus pratensis 129 

Macrodactylus subaplnosus 105 

Malacaeoma, amerlcana 63 

dlBStrla 65 

Macroslpliiim, erigerouensls 231 

Ilrodendrl 232 

plsl 232 

rosae 234 

rudbeckiae 236 

Banborni 236 

BolanlfoUl 236 

vltlcoln 23a 
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Mayetioln (Icstructor 142 

Uelaooxantberlum, smlthlae 214 

sallda 214 

MemytbruB pollstlfonnls 114 

Megllla macalata ]98 

MIneola indigenella 70 

Manomorium, pbanionls 171 

minutum 171 

MonoBteglft Ignota 121 

Monellla caryella 217 

Mueca domestica 156 

Myaus, cerasi 230 

perstcae 230 



Neptlcula allneerlandella 100 

Noctoidae 132 

Nummulaiia dlscretn 2S2 

Oecanthns nlveua 84 

Pateacrlta vemata flO 

Fegomyift ceparum 148 

Perlplaneta amerlcana 173 

Pedlculoldes veatrlcoaus 186 

PediculuB, capitis 188 

vestimentl 188 

Pemphigus, rraxlnlfolil 203 

Imbricator 200 

popullcaulla 20B 

popuII-trnnsTerana 206 

ragaboDdUB 208 

ulmlfusun 208 

PboluB achemon 118 

PbleEetbontluB sexta 134 

PhthliiiiB inpilnalls 188 

PhylloBtlcta solltaria 240 

Phylloxera, earyaecaiills 199 

earyae-fallax 200 

caryae-globutl 200 

earyaevenae 200 



vitlcola 200 

Pborodcm biimull 231 

Plasmopara vltlcola 277 

PlowrlRhtla morbosft 27R 

Polychroala vlteana 103 

Paylla pyrlcola 04 

Psocldae ISO 

Pteronus ribeail 124 

Rhagoletls, pomonella 88 

dngnlata 102 

Rbopaloalpbum rliofs 230 

Snperda Candida 58 

Schlzura condnna 78 

Schlzoneara lanlgera 58 

Sclerotlnia fructlgena 270 

Scblzoneiira, amerlcana 210 

crataegl 210 

lanlgera 210 

Scolytus rugulosus !17 

Sphaeropsfa malornm 249 

Ste^myin fasciata 182 
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